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Sizing
DHW cylinder

Cylinder sizing for centralised DHW cylinders

The following information does not apply to instantaneous water
cylinders and heat interface units. Information from EN 15450 and
VDI 4645 is used as reference.

When sizing the centralised DHW cylinder volume, the heat quan-
tities required in the system must be taken into consideration.

Several mutually interacting factors must be considered:

» The daily demand

» The peak demand (time limited, maximum demand)

» Anticipated losses

» The available heating output for reheating the DHW cylinder

The required DHW output must be available during the reference
period either in the form of stored DHW or as heating output.

For sizing, the maximum daily DHW demand and the correspond-
ing consumption pattern must first be determined.

For this calculation, average draw-off profiles can also be used in
addition to actual consumption data. Examples of these draw-off
profiles for three user groups are given in EN 15450 and can be
extended as needed.

From the load profile, the period with the highest output demand
is determined.

The output demand is used to determine the cylinder size.

Draw-off types according to EN 15450, Appendix E

Draw-off type Energy Volume Required value for Draw-off duration at specified mass flow rate in minutes
AY

kWh L K 3.5 Umin 5.5 Umin 7.5 Umin 9.0 Umin
Light 0.105 3 30 0.9 0.5 0.4 0.3
Floor 0.105 3 30 0.9 0.5 0.4 0.3
Cleaning 0.105 2 45 0.6 0.4 0.3 0.2
Dishwashing, light 0.315 6 45 1.7 1.1 0.8 0.7
Dishwashing, moderate 0.420 8 45 2.3 1.5 1.1 0.9
Dishwashing, intense 0.735 14 45 4.0 2.5 1.9 1.6
"Max" 0.525 15 30 4.3 2.7 2.0 1.7
Shower 1,400 (] 30 11.4 7.3 5.3 4.4
Bath 3,605 103 30 29.4 18.7 13.7 11.4

50 | Technical guide Warmepumpen-Grundlagen

www.stiebel-eltron.com



Sizing

EN 15450 in apartment buildings/draw-off profile table

EN 15450 in apartment buildings

EN 15450 gives examples of three different draw-off profiles:
1. Average draw-off profile of an individual person (36 | at 60 °C)

2. Average draw-off profile of a family, including showers (100 |
at 60 °C)

3. Average draw-off profile of a family of three including baths
and showers (200 | at 60 °C)

Draw-off profile table 3"
This table gives the average draw-off profile of a family of three.

The values and totals form the basis for the subsequent sizing

example.
No. pT'ime of Draw-off type Energy, Reference period for partial Required value for AS Minimum value of 3§ for
day draw-off pro- heating systems (must be reached during starting the energy use
cess draw-off) meter
hh:mm kWh Daily demand Peak demand K °C
1 07:00 Light 0.105 25
2 07:05 Shower 1,400 X 40
3 07:30 Light 0.105 X 25
4 07:45 Light 0.105 X X 25
5 08:05 Bath 3,605 X X 30 10
6 08:25 Light 0.105 X X 25
7 08:30 Light 0.105 X X 25
8 08:45 Light 0.105 X X 25
9 09:00 Light 0.105 X 25
10 09:30 Light 0.105 X 25
11 10:30 Floor 0.105 X 30 10
12 11:30 Light 0.105 X 25
13 11:45 Light 0.105 X 25
14 12:45 Dishwashing 0.315 X 45 10
15 14:30 Light 0.105 X 25
16 15:30 Light 0.105 X 25
17 16:30 Light 0.105 X 25
18 18:00 Light 0.105 X 25
19 18:15 Clean 0.105 X 40
20 18:30 Clean 0.105 X 40
21 19:00 Light 0.105 X 25
22 20:30 Dishwashing 0.735 X X 45 10
23 21:00 Bath 3,605 X X 30 10
24 21:30 Light 0.105 X 25
Summary
Qp  kWh 11,655 11,445 4,445
Top hh:mm 14:30 13:55 1:00

Qpp Energy demand for DHW heating during the selected refer-
ence period in kWh

Top Period before the selected (most adverse) reference period
available for reheating the cylinder volume
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Apartment building with centralised DHW cylinder

Sizing example “Apartment building with centralised DHW
cylinder”

The example is based on an apartment building with 10 identical
residential units.

Each apartment has standard bathroom facilities with shower.

DHW heating is carried out centrally by means of a heat pump and
a DHW cylinder with an internal indirect coil.

The DHW cylinder is sized based on the reference period with the
highest DHW demand in one day (Qppg).

The heat pump is sized based on the total DHW demand in one
day (Qgp)-
Energy demand during one reference period

For sizing DHW heating, the reference period with the highest
energy demand is taken from the draw-off profile table. This ref-
erence period is the time from 20:30 to 21:30 h. Energy demand is
2,240 kWh per apartment.

The total energy demand for the reference period is determined
with the following formula:

Qpps = g * QppeNNE

Qppg Energy demand during a reference period in kWh
Qppg e Energy demand for a residential unit during a reference period in kWh
Ne Number of residential units with the same profile

The sizing example gives an energy demand during the reference
period of:

Qppp = 10-2,240 kWh = 22,40 kWh
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Amount of DHW during one reference period

From the total energy demand during a reference period, the re-
quired amount of DHW is calculated.

V — QDPB
bPB cw * Usou — Ixw)

Vops Required amount of DHW during a reference period in |
Qppg Energy demand during the selected reference period in kWh
Cw Specific thermal capacity (when water = 1,163 Wh/(kg-K))
ol Set cylinder temperature in °C.
S Cold water temperature in °C (in Germany 10 °C)
22,40 kWh
VDPB = Wh =3851
—_ . o —_ o
1163 -+ (60°C = 10°C)

The required amount of DHW during the reference period is 385 I.

Losses

When selecting the DHW cylinder, the following losses must be
taken into account:

» DHW circulation losses

» Standby losses in the DHW cylinder

» Mixing and heat transfer losses

DHW circulation losses are calculated during the design. Expe-
rience shows that DHW circulation losses may be between 30
and 40 % of the DHW demand. In this example, DHW circulation
losses are assumed to be 35 % or 0.86 kWh per hour.

_ Qop-0,35 5845 kWh- 035 _

kWh
Qzine = —77, 24 h

- Y,

To cover the DHW circulation losses, an additional cylinder vol-
ume is required:

V. _ QZirk
Zirk —
cw * (Osou — YzirkrL)
Vi Required amount of DHW to offset the DHW circulation losses
Qirk DHW circulation losses in kWh/h
Cw Specific thermal capacity (when water = 1,163 Wh/(kg-K))
Syl Set cylinder temperature in °C.
Sw Return temperature of the DHW circulation line in °C
kWh
0,86 T
Vzirk = Wh = 1481
—_ . o — o
1'163kg'K (60°C — 55°C)



Apartment building with centralised DHW cylinder

15 % of the cylinder volume is assumed to be a supplement com-
pensating for the cylinder volume that cannot be used.

The total cylinder volume required is calculated using the follow-
ing formula:

Vspmin = Vpps + Vziri) * frwe

Vspmin Cylinder volume in |

Voes Required amount of DHW during the selected reference period in |
Vi Required amount of DHW to offset the DHW circulation losses

frwe Supplement to compensate for mixing losses (fg=1.15)

Vspmin = (3851 + 148 1) - 1,15 = 613 1

The DHW cylinder must have a nominal capacity of >613 I.

Heat pump output for combined heating and DHW

If the heat pump is not used exclusively for DHW heating, then
heating and cooling operation, as well as other uses, must be
taken into consideration.

Heat pump output for DHW heating

The heat pump output for DHW heating alone must be selected
so that the entire content of the DHW cylinder is heated within the
required heat-up time.

When determining the heat-up time, the demand peaks and par-
ticularly suitable times for heating the DHW cylinder must be tak-
en into consideration. If a photovoltaic system is incorporated, the
daylight hours, for example, must be taken into consideration.

The required heat pump output is determined as follows:

VSp “Cw - (Fsout — Igw)

QWP,min = t
AD
Qupmin  Required heat pump output in kW
Cw Specific thermal capacity (when water = 1,163 Wh/(kg-K))
Sy Set cylinder temperature in °C.
Syw Cold water temperature in °C (in Germany 10 °C)
tan Heat-up timein h

The period between the two peak demands is available for heat-
ing the DHW cylinder (07:00 to 07:30 h and 20:30 to 21:30 h). The
heat-up period is 13 hours.

Wh . .
6131+ 1,163 - (60°C — 10°C)

QWP,min = 13 h

=2,7kW

The heat pump must have a heating output of >2.7 kW.

If additional heat demands need to be covered, the relevant heat
quantities must be taken into consideration when the heating
output is calculated.
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Central DHW cylinder for residential buildings

Sizing table “Centralised DHW cylinder for residential buildings”

Draw-off profile table "3" is used as a guide for volumes for cen-
tralised DHW cylinders in apartment buildings with a selected
consumption profile for 3 persons with a shower. Draw-off profile
table "3" is no substitute for project-specific DHW heating design.

The sizing of the DHW cylinder in draw-off profile table "3" shown
is based on the calculation regulations of EN 15450. The calcu-
lation is carried out using the heat quantities (given in draw-off
profile table "3") that are required for an average DHW demand of
a family comprising 3 persons with shower:

» 5,845 kWh daily demand per apartment
» 2.24 kWh peak demand per apartment

The cylinder volume is calculated subject to the number of res-
idential units. Mixing and DHW circulation losses are taken into
account as general flat-rate values according to the calculation
example.

2000

1750

1500

1250

1000

750

500

250

0
0 5 10 15 20 25 30

X Residential units
y Cylinder volume
1 Curve
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Simplified procedure for family homes

In family homes with standard bathroom facilities, the required
cylinder size and heating output can be calculated using a sim-
plified method.

A daily average DHW demand of 1.45 kWh per person is assumed.
The value corresponds to a DHW volume of 25 | at 60 °C. To ap-
proximately account for the cylinder and distribution losses, the
value is doubled. This is then converted to the actual storage
temperature. The storage temperature in family homes is usually
50 °C.

Urer — Ukw
Vspmin = 21+ Vppeo W
soll KW

Vspmin Minimum cylinder volume in litres
n Number of occupants
Vipeo Daily DHW demand per person at 60 °Ciin litres
Oref Reference cylinder temperature in °C (60 °C)
ol Set cylinder temperature in °C.
Syw Cold water temperature in °C
60°C —10°C

Vpmin =23+ 251 = 18751

50°C—-10°C

For 1 to 3 persons, a DHW cylinder with a nominal capacity of up
to 200 | is selected.

For &4 to 5 persons, a DHW cylinder with a nominal capacity of up
to 300 | is selected.



Instantaneous water cylinder for residential buildings

Sizing table for instantaneous water cylinders in residential
buildings

Instantaneous water cylinders are sized based on draw-off pro-
files in conjunction with the corresponding instantaneous water
cylinder.

Subject to the charging temperature of the instantaneous water
cylinder and installed heat generator output, a suitable instanta-
neous water cylinder can be selected from the type-specific sizing
table.

During sizing, the maximum flow rate of the instantaneous water
cylinder and the pressure drops at the heat exchanger must be
taken into consideration.
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Cylinder sizing for heat interface units

Cylinder sizing for heat interface units

Cylinder sizing for heat interface units is based on the connect-
ed load of the heat interface unit and the simultaneity in DHW
heating.

Subject to the type of heat interface unit, the heat load must also
be taken into account when calculating the cylinder size.

For 2-pipe systems, the DHW heating output and the heating out-
put are added together.

For 4-pipe systems, the DHW cylinder and the heating water buff-
er cylinder must be considered separately.
Sizing example for "Apartment building with heat interface units”

The example is based on an apartment building with 12 identical
residential units.

Each apartment has standard bathroom facilities with shower.

DHW heating is carried out decentrally by means of heat interface
units supplied via a 2-pipe system.

The simultaneity in DHW demand is required to determine the
cylinder size.

@ = n(—0,57) — 12—0,57 — 0,2426

0] DHW heating simultaneity factor
n Number of residential units+

The simultaneity factor determines the number of heat interface
units that can be utilised simultaneously for DHW heating.

nyerww  Heat interface units that can be utilised simultaneously for DHW
heating

n Number of installed heat interface units

0] Simultaneity factor

The following applies to heat interface units that can be utilised
simultaneously for heating mode:

NNEzg =N — Mvprww = 12—3 =9

Nyewg  Heatinterface units that can be utilised simultaneously for heating
mode

n Number of installed heat interface units

nyetww  Heat interface units that can be utilised simultaneously for DHW
heating
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Simultaneity factors

9

8

7

° 0x 10 20 30 40 50 60 70 80 90 100 ;i;
X Heat interface units that can be utilised simultaneously
y Number of heat interface units
1 Installed heat interface units

The following formula calculates the required buffer cylinder vol-
ume for heating operation.

Qu " "N Hzg " t20min

VS =
p.Hzg .
Cw Oy — Ure)
Vsp bzg Required buffer cylinder volume for heating operation
Qy Heat load per apartment
Nygnzg  Heatinterface units that can be utilised simultaneously for heating
mode
tyomin 20 minute reference period
Cw Specific thermal capacity (when water = 1,163 Wh/(kg-K))
S Set cylinder temperature
a1 Return temperature of the heat interface unit

The 12 residential units are equipped with heat interface units in
a 2-pipe system.

The 12 apartments each with a heat load of 3 kW are supplied via
an underfloor heating system.

3kW-9-0,33

= 2841
h o o
1,163—]{9”_1{- (55 °C — 28°C)

Vspuzg =



Cylinder sizing for heat interface units

The required cylinder volume for DHW heating is:

(Myerww * Pwst " t2omin + @av) " frwe
cw Oy — )

VSp,TWW =

Vooww  Required buffer cylinder volume for DHW heating

nyerww  Heat interface units that can be utilised simultaneously for DHW
heating

Pwst Heat interface unit output on the primary side

to0min 20 minute reference period

Qay Standby heat loss in kWh

frwe Supplement to compensate for heat transfer and mixing losses
(f TWE=1.20)

C Specific thermal capacity (when water = 1,163 Wh/(kg*K))

w p pacity g

Sy Set cylinder temperature

Sa Return temperature of the heat interface unit

For DHW heating, a draw-off rate of 13 I/min at 50 °C must be
available.

The heat interface unit connected load on the primary side is
36.2 kW.

(3-36,2 kW -0,33 + 2,20 kWh) - 1,20

VSpTWW =
: Wh R R

=1.1481

Cylinder volume in the 2-pipe system

In a 2-pipe system, the cylinder volumes Vs, ., and Vg, 1y are
added to the minimum volume of the buffer cylinder to be used.

VSP,ZL = VSp,Hzg + VSp,TWW =2841 + 1.1481 =1.4321

The buffer cylinder must have a volume of >1432 |.

Cylinder volume in the 4-pipe system
In a 4-pipe system, two buffer cylinders are used.

The minimum volume for the heating water buffer cylinder is
284 litres.

The minimum volume for the buffer cylinder for DHW heating is
1148 1.
Heat pump heating output

The required size of the heat pump is calculated on the basis of the
daily amounts of energy required for heating and DHW heating.
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Apartment building with centralised DHW heating

Sizing example for “Apartment building with centralised DHW
heating™

The example is based on an apartment building with 10 residen-
tial units and a heat load of 20 kW.

The cooling load for temperate heating of the building in summer
via the underfloor heating system is 15 kW.

Each apartment has standard bathroom facilities with shower.
DHW heating is carried out centrally by means of an air source
heat pump and a DHW cylinder with an internal indirect coil.
Heat pump heating output

To determine the required heat pump output, in addition to the
energy demand for room heating and cooling, the energy demand
for DHW heating and other uses, e.g. swimming pool, is also tak-
en into consideration.

The daily DHW demand Qpp can be found in draw-off profile table
3",

QDP = Nyg - QDP,NNE =10- 5,845 kKWh = 58,4‘5 kWh

Qpp Daily energy demand for DHW in kWh
Qppyye  Daily energy demand of a residential unit for DHW in kWh
Nye Number of residential units with the same profile

To determine the total energy demand for DHW heating, the DHW
circulation losses and standby heat losses must also be taken into
account.

DHW circulation losses must be calculated during the design and,
in this example, are 20.00 kWh/day.

Here, the standby heat losses of the DHW cylinder used are
3.50 kWh/day.

Qopges = Qpp + Qzirk + Qpy = 58,45 kWh + 20,00 kWh + 3,50 kWh = 81,95 kWh

Qopges Daily amount of energy for DHW heating incl. losses in kWh
Qpp Daily energy demand for DHW in kWh

Qzirk Daily amount of energy to cover DHW circulation losses in kWh
Qgy Daily amount of energy to cover standby heat losses in kWh
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The heat pump output is designed so that the maximum energy
demand within a day at standard outside temperature is met by
the heat pump.

Any possible blocking times by the power supply utility are taken
into consideration.

QH,AP + QDP,ges + Qsonst
d—2tsp

QWP,eTf =

Quper  Required heat pump output in kW

Qy pp Daily amount of energy for DHW heating incl. losses in kWh
Qpp ges Daily amount of energy to cover DHW circulation losses in kWh
Qgonst Daily amount of energy to cover standby heat losses in kWh

2 tep Daily total of blocking times by the power supply utility

The heat load Qy »p is 20 kW.
No other uses exist.
The blocking time by the power supply utility is & hours daily.

The required heat pump output is:

24 h-20 kW + 81,95 kWh + 0 kWh
24h—4h

QWP,erf = = 28,1 kW

An air source heat pump is selected with a rated heating output
of 25.7 kW at A-7/W35. This means that mono energetic operation
is possible.

The output differential of 2.4 kW is covered by a second heat gen-
erator, e.g. electrically.

In active cooling mode, the heat pump has a capacity of 34.1 kW
at A35/W1s.

The heat pump covers the required cooling load of 15 kW to en-
sure temperate heating in summer via the floor area.



Apartment building with centralised DHW heating

Plausibility check

Once the heat pump has been sized, a plausibility check is
recommended.

This is based on the draw-off profiles in draw-off profile table "3"
used for DHW heating engineering.

The output of the selected heat pump must be large enough to
charge the DHW cylinder prior to the unfavourable reference
period.

QDPB <1

Qwp,gewsnic * tope

Qppg Energy demand during a reference period in kWh
Quypgewshir Output of the selected heat pump in kW

tops Period prior to the selected reference period, which is available for
reheating the cylinder volume.

The reference period used is between 20:30 and 21:30 h with an
energy demand of 22.4 kWh.

For prior heat-up, the period from 19:00 to 20:30 h (1.5 hours) is
available without DHW demand.

22,4 kWh oS8 <1
257kW-150h T

The heat pump must be large enough to cover the heat demand of
the building and charge the DHW cylinder prior to the unfavour-
able reference period.
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Apartment building with heat interface unit

Sizing example for "Apartment building with heat interface unit”

The example is based on an apartment building with 12 residen-
tial units and a heat load of 2.5 kW per apartment.

Each apartment has standard bathroom facilities with shower.

Heating and DHW heating are carried out via heat interface units
in a 2-pipe system.

A ground source heat pump is used as the central heat generator.

Heat pump heating output

To determine the required heat pump output, in addition to the
energy demand for room heating, the energy demand for DHW
heating and other uses, e.g. swimming pool, should also be taken
into consideration.

The daily DHW demand can be found in draw-off profile table "3"
and is:

QDP = Nyg - QDP,NNE =12- 5,845 kWh = 70,14 kWh

Qpp Daily energy demand for DHW in kWh
Qopne Daily energy demand of a residential unit for DHW in kWh
Ne Number of residential units with the same profile

To determine the total energy demand for DHW heating, the line
losses for the heat interface unit and the standby heat losses in
the DHW cylinder must also be taken into account.

Line losses must be calculated during the design and, in this ex-
ample, are 12.00 kWh/day.

Here, the standby heat losses are 4.10 kWh/day.

Qpp.ges = Qpp + Qzirk + Qpy = 70,14 kKWh + 12,00 kWh + 4,10 kWh = 86,24 kWh

Qpges Daily amount of energy for DHW heating incl. losses in kWh
Qpp Daily energy demand for DHW in kWh

Qzirk Daily amount of energy to cover DHW circulation losses in kWh
Qgy Daily amount of energy to cover standby heat losses in kWh
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The heat pump output is designed so that the maximum energy
demand within a day at standard outside temperature is met by
the heat pump.

Any possible blocking times by the power supply utility are taken
into consideration.

QH,AP + QDP,ges + Qsonst
d—Xtsp

Quper  Required heat pump output in kW

Qy pp Daily amount of energy for DHW heating incl. losses in kWh
Qpp ges Daily amount of energy to cover DHW circulation losses in kWh
Qgonst Daily amount of energy to cover standby heat losses in kWh

2 tep Daily total of blocking times by the power supply utility

The heat load Qy »p is 30 kW.

No other uses exist.

QWP,er =

The blocking time by the power supply utility is & hours daily.

This gives a required heat pump output of:

24 h-30kW + 86,24 kWh + 0 kWh
24h—-4h

QWP,erf = = 40,3 kW

A ground source heat pump is selected with a rated heating out-
put of 42.0 kW at BO/WS55.

This means that mono mode operation is possible.
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Passive and active cooling

Passive cooling Design information

The cooling capacity of the heat source is sized according to the
cooling capacity of the heat pump.
Example: Two geothermal probes with a depth of 94 m provide a
heat transfer of approx. 7.2 kW to the soil.
‘ The heat absorption capability of the heat source must be greater
g than the building's cooling load (heat emission). If the cooling
- load is greater, the required room temperature is not reached.

To achieve the required room temperature, some rooms may have
» Utilisation of natural cooling sinks to be excluded from the cooling.

26_03_01_1681

» Cool ground / cool night air Temperature curve underground

» Utilisation of storage effects
The low temperature of the groundwater or soil is transferred to oO N S £ '\1? I e
the heating system via a heat exchanger. . ] PN
I 1 7 2 3] 6 T
The heat pump compressor is not started. The heat pump remains | N -
"passive”. | \
. . 51 N/
Active cooling | [
\
10 _ |
\
\
él € 15
g T
» Utilisation of refrigerators §' 18 _ T §
The cooling capacity of the heat pump (cold side) is transferred to ~ -~ 2

the heating system. +1 °C temperature rise every 33 m

The heat pump compressor is started. The heat pump is "active". 1 February
2 May
Procedure for engineering passive cooling 3 November
» Calculating the cooling load 4 August
» to VDI 2078 Average temperatures underground [°C]

» in accordance with a standard form Drilling depth Exposed site Urban area High location

» According to m2 living space (factor) m
» Determining the cooling capacity of the heat source 0 93 9:3 3.2
25 113 125 8.0
» Geothermal probe 50 12.0 35 o7
» Groundwater 75 12.8 145 9.5
» Design of the distribution system 100 13.5 15.3 10.2
] 125 143 16.5 11.0
» Underfloor heating 150 150 175 117
» Fan convectors 175 15.8 18.5 12.5
200 16.5 19.5 13.2
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Cooling load calculation

Cooling load calculation
The cooling load is calculated in accordance with VDI 2078.

The cooling load calculation sheet or calculator program on our
website can help make it easier to calculate the cooling load of
a room.

Simplified cooling load calculation with the calculation sheet

The cooling load calculation form enables a quick and easy calcu-
lation of the cooling load of a room.

Sizing basis: Outdoor air temperature +32 °C at a room tempera-
ture of +27 °C and constant operation.

Position 1

Window areas must be grouped according to the different di-
rections they face and multiplied by the relevant values. For the
sum during cooling load calculation, the direction resulting in
the highest value should be used. If windows face two directly
adjacent directions, e.g. south and south west, the sum of both
values must be used. Horizontal skylights must also be taken into
consideration. In the case of sun protection devices, the specified
values should be taken into consideration.

Position 2

For walls, flat-rate values were used in accordance with VDI 2078.
In the case of solid construction in particular, the cooling load is
not significantly affected by walls.

Position 3

Floors below unheated cellars or areas bordering the ground are
not taken into account.

Position &

The ceiling area minus any skylights must be multiplied by the
relevant value.

Position 5

The heat given off by electrical equipment and lighting is taken
into consideration in line with their connected load and is multi-
plied by a factor of 0.75.

These appliances must only be taken into consideration if they are
on during cooling operation.

Position 6

The number of persons must be multiplied by the specified value.
According to VDI 2078, heat emitted is based on an assumption of
no physical activity through to light work.

Position 7

Here, the outdoor air proportion of the appliance must be used
in accordance with the information from the manufacturer. The
cooling down of the outdoor air proportion is taken into account
at5 K.

Cooling load

Total of the individual cooling loads for positions 1 to 7.

Appliance sizing

To achieve a room temperature of approx. 5 K below the outside
temperature, the appliance cooling capacity must be equal to or
greater than the calculated cooling load.

Basics

Apart from the influences stated above, this calculation process
also takes into account the storage capacity of the room. This is
based on the variables in VDI 2078.

Example calculation using the cooling load calculation sheet

The example calculation on the cooling load calculation sheet was
carried out with the following data:

Room size 5.0 m wide, 5.0 m long, 3.0 m high
Window size 4.0 m2 facing west

Sun protection on outside

Number of occupants: 2

Computer 150 W connected load

Printer 50 W connected load

Flat roof, insulated

External walls of light construction

Result

The calculated cooling capacity of room 1 is 2.5 kW.
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Cooling
Cooling load calculation form

System location

Town

1. Insolation through windows and external doors

Solar protection Window area Cooling
load
without inside outside m?2 W
North 0 0 0
North-east 115 40 25
East 240 120 50
South-east 200 105 20
South 220 145 45
South-west 330 160 45
West 320 180 100 4.0 400
North west 220 130 80
Attic window 320 180 100
Total 400
2. Walls minus window and door openings that have already been taken into account
Cooling load Wall area Cooling
load
W/m?2 m?2 W
External walls 10 26.0
Internal walls 10 15.0
Total 410
3. Flooring for non-air conditioned room
Cooling load  Floor area Cooling
load
W/m2 m?2 W
Total 10 25.0 250
4. Ceiling less roof windows and fanlights that have already been recorded
Flat roof Pitched roof
not insulated finsulated not insulated insulated Ceiling to- Ceiling area Cooling
wards non-air load
conditioned
areas
W/m?2 W/m?2 W/m?2 W/m?2 W/m?2 m?2 W
Total 30 18 50 25 10 25.0 450
5. Electrical appliances that operate at the time of cooling
Connected load Quantity Operating time Cooling
load
W Pce m?2 h x factor W
Fluorescent light 20 W/m? 25.0 0.75 375
Bulb 80 W/m? 0.75
Computer, 150 W/pce 2 1.0 300
Printer, 50 W/pce 0.75
Machinery 1.0
Computer centre and server rooms 1.0
Total 675
6. Heat emitted by occupants who are at rest or performing only light work
Cooling load/ Number of Cooling
person persons load
W
Activity | 100
Activity 11 125 2 250
Activity 11l 170
Activity IV 210
Total 250
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Cooling
Cooling load calculation form

7. Outdoor air for air conditioning units with proportion of outdoor air
Cooling load

Air flow rate Cooling

load
W/m?2 m?2 W
Total 10
2435

Total cooling load of the room in watts

Key

Activity |  Seated and relaxing

Activity Il Seated activity; office, school, lab

Activity Ill Standing, light activity; retail, labs, light industry

Activity IV Standing, moderate activity; lab assistants, machine operators

» The cooling load calculation estimates a temperature reduction
of approx. 5 °C

» The determined results are used for a simplified and approxi-
mate cooling load calculation. The values must be checked by
an engineer.

» The calculation sheet complies with VDI 2078/VDI 6007.
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Cooling
Heat sinks for cooling operation

Comfort zone (Leusden & Freymark)

Our mental capacities suffer severely at room temperatures that
are too low or too high. Comfortable room temperatures are
therefore essential to our wellbeing.

In most cases, cooling systems can ensure very good room com-
fort with only little energy expenditure. The energy exchange
between a person and the cooling area predominantly takes the
form of radiation.
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Cooling with a geothermal probe

P1C00002653

Passive cooling systems are cost effective to set up, efficient to use
and can be operated without emissions.

The increasing demand for building cooling is due to higher inter-
nal and external energy loads.

Energy loads arise, for example, as a result of higher comfort de-
mands and changes in construction methods with large transpar-
ent facades.

System solutions for heating and cooling generally involve lower
investment costs than independent heating and cooling systems.

System solutions are characterised by their ability to be operated
efficiently by a single control unit.

Geothermal probes are suitable for passive and active cooling.

From an economic viewpoint, geothermal probes for heating and
cooling provide an additional benefit compared with heating
alone.

The amount of thermal energy that can be transferred during pas-
sive cooling to a geothermal probe is approx. 70 % of the heating
output of the geothermal probe.

The achievable flow temperatures are limited in passive cooling
mode by the soil.
Active cooling

If particularly low temperatures are required, these can be
achieved through active cooling. This is possible for example with
fan convectors with flow temperatures of below 10 °C.
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Cooling
Heat sinks for cooling operation

Cooling with geothermal collectors

The use of geothermal collectors for passive and active cooling is
possible but requires precise engineering.

During passive cooling, due to near-surface laying and high out-
side temperatures, the ground can become quickly heated. The
result is a considerably lower cooling capacity due to the low tem-
perature differentials.

In most cases, passive cooling becomes impossible from a source
temperature of > 20 °C.

The local conditions are decisive for the utilisation of the collec-
tor for cooling purposes. The geological conditions as well as the
availability of water-bearing strata determine the possibility of
utilisation. A geological survey determines whether transferred
heat flows can be offset by the surrounding soil, preventing it

from drying out.
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Cooling
Heat sinks for cooling operation

Cooling with groundwater
Groundwater can be used for passive and active cooling.

As a result of the stable groundwater temperature of approx. 8 °C
to 12 °C, active cooling is generally not required. The output to the
well system may be high.

When using groundwater for cooling, it is important to ensure
that the requirements of the water board are observed. The tem-
perature level is of significant interest here.

Depending on the specific product, an intermediate heat exchang-
er may be necessary for system separation. The intermediate heat
exchanger must be corrosion-resistant and not vulnerable to the
constituents of the water discovered during the water analysis.
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Cooling
Example designs

Cooling with groundwater

The amount of groundwater that can be utilised to remove heat
is determined in accordance with the amount of groundwater re-
quired by the heat pump. The temperature differential between
the groundwater and the cooling water is approx. 5 K.

Groundwater volume flow m3/h 1 12 14 16 18 20 22 24 26 28 3.0 32 3.4 3.6 3.8 40 42 44 L6 48 5.0

Transfer, cooling mode kw 58 7.0 81 9.3 105 11.6 12.8 14.0 15.1 16.3 17.4 18.6 19.8 20.9 22.1 23.3 24.4 25.6 26.7 27.9 29.1

Passive cooling with a geothermal probe

Geothermal probes are sized in accordance with the heat pump
heating output. 70 % of the design cooling capacity can be uti-
lised to cover the cooling load.

Sizing table for geothermal probe DN 25

For normal solid rock, extraction rate 40 W/m (average)

Cooling capacity at Transfer, cooling Geothermal probe Quantity Depth PE pipe
BO/W35 mode
kW kW m = m mm
1.0 0.7 25 1 72 DN 25 (32 x 2.9)
2.0 1.4 50 1 50 DN 25 (32 x 2.9)
3.0 2.1 75 1 59 DN 25 (32 x 2.9)
4.0 2.8 100 2 50 DN 25 (32 x 2.9)
5.0 3.5 125 2 63 DN 25 (32 x 2.9)
6.0 4.2 150 2 75 DN 25 (32 x 2.9)
7.0 4.9 175 2 88 DN 25 (32 x 2.9)
8.0 5.6 200 3 67 DN 25 (32 x 2.9)
9.0 6.3 225 3 75 DN 25 (32 x 2.9)
10.0 7.0 250 3 83 DN 25 (32 x 2.9)
11.0 7.7 275 3 92 DN 25 (32 x 2.9)
12.0 8.4 300 4 75 DN 25 (32 x 2.9)
13.0 9.1 325 4 81 DN 25 (32 x 2.9)
14.0 9.8 350 4 88 DN 25 (32 x 2.9)
15.0 10.5 375 4 94 DN 25 (32 x 2.9)

Extraction rate 40 W/m, probe spacing: 5 m

Fill mixture for geothermal probe: 25 % by vol. ethylene glycol, 75 % by vol.
water

Time in use: Up to 1800 hours p.a. (mono mode operation)
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Cooling

Active cooling - air source heat pump

Active cooling with a heat pump
Air source heat pumps can also be used for cooling buildings.

The heat pump must be designed for heating operation in winter.
Comparison of the heat pump cooling capacity with the building
cooling load identifies the cooling options.

The sizing of the distribution system is crucial for the transfer of
thermal loads. Underfloor heating systems are only suitable to a
limited extent for the transfer of high loads, e.g. in conjunction
with active building cooling. A combination with fan convectors
is recommended.

Additional dew point monitoring in the lead room prevents con-
densate from forming.

Use only pipes and fittings made from corrosion-resistant ma-
terials. To avoid condensate build-up, all hydraulic lines in the
building must have vapour diffusion-proof insulation.

Heat pump, mono energetic with active cooling (heating mode)
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Heat pump, mono energetic with active cooling (cooling mode)
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Cooling

Active cooling - ground source heat pump

Active cooling with a heat pump

Active cooling is not suitable for operation solely with underfloor/
area heating systems. For active cooling, additional fan convec-

tors must be used.

Additional dew point monitoring in the lead room prevents con-

densate from forming.

Use only pipes and fittings made from corrosion-resistant ma-
terials. To avoid condensate build-up, all hydraulic lines in the

building must have vapour diffusion-proof insulation.

Heat pump, mono mode with active cooling (heating mode)
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Heat pump, mono mode with active cooling (cooling mode)

Heat pump, mono mode with active cooling (heating mode)
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Heat pump, mono mode with active cooling (cooling mode)
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Cooling
Passive cooling - ground source heat pump

Passive cooling with a heat pump Heat pump, mono mode with passive cooling (cooling mode)

In ground source heat pumps, the heat source can also be used
for cooling. An area heating system or fan convectors are required
for this function.

Additional dew point monitoring in the lead room prevents con-
densate from forming.

Use only pipes and fittings made from corrosion-resistant
materials.

When routing through sensitive areas in the building, where the
dew point temperatures may vary or may fall below the limit val-
ue, all pipework must be insulated with vapour diffusion-proof
material.

Heat pump, mono mode with passive cooling (heating mode)

D0000084389

D0000084337
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Area cooling

Distribution systems

As with heating, sizing the cooling distribution system is an es-
sential success factor for cooling applications. The transfer capac-
ities and the associated temperature level are restricted in passive
mode in particular. The distribution system must maximise the
effect. Apart from thermo-active systems, fan convectors or ceiling
cassettes are commonly used.

Thermo-active component systems

Thermo-active component systems are water-carrying pipe sys-
tems that are integrated into ceilings, walls and floors to create a
comfortable room climate.

Subject to demand, buildings can be heated or cooled by circulat-
ing hot or cold water through the pipework. Based on the large
heat/cold transfer surface areas, extremely low temperature dif-
ferentials between the room and surface are required for effective

energy supply.
Underfloor cooling

Area heating systems can also be cooled with low additional
expenditure relating to regulation and system technology. Suit-
ability of the floor structure must be confirmed by the screed
manufacturer.

For passive cooling, switchable zone valves must be used.

Compared with fan convectors, underfloor systems have signifi-
cantly lower transmission capacities. The cooling load of a room
can often not be fully transferred. The required room temperature
is not reached. In that case, the refrigeration distribution system
should be limited to essential rooms.

Underfloor heating system cooling capacity

Underfloor cooling capacity

Underfloor cooling meets the prerequisites for a comfortable
room climate.

To prevent condensate on the cooling surfaces, during area cool-
ing, the cooling water temperature must always be above the dew
point temperature.

Depending on the room temperature and humidity, the room
temperature can only be reduced by a few degrees Kelvin. For
example, an underfloor heating system with a tiled floor covering
and with a pipe spacing of 10 cm has a specific cooling capacity
of just 22 W/m2.

If the cooling load of the room is higher than the cooling capacity
of the underfloor heating system, the required room temperature
will not be reached. In such cases, either install fan convectors or
limit the use to tempering the room.

Floor covering Tiles

Spacing between pipes cm 5 10 15 20 30 5 10 15 20 30
Room temperature °C 27 27 27 27 27 23 23 23 23 23
Flow temperature °C 15 15 15 15 15 15 15 15 15 15
Return temperature °C 20 20 20 20 20 20 20 20 20 20
Cooling capacity W/m? 52 45 39 34 26 26 22 19 17 13
Underfloor heating system heating output

Floor covering Tiles Carpet

Spacing between pipes cm 5 10 15 20 30 5 10 15 20 30
Room temperature °C 20 20 20 20 20 20 20 20 20 20
Flow temperature °C 35 35 35 35 35 35 35 35 35 35
Return temperature °C 30 30 30 30 30 30 30 30 30 30
Heating output W/m? 65 55 50 45 30 40 37 32 28 24
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Ceiling cooling

Ceiling cooling
Ceiling cooling systems are suitable for cooling with heat pumps.

Cooling capacities of cooling ceilings are higher than those of un-
derfloor heating systems. This is because, among other things,
the heat transfer to the room varies.

The room temperature should not fall below 21 °C at a height of
0.1 m above the floor.

Room cooling through pipe banks integrated into the ceiling
works in the same way as underfloor cooling. Cold water circu-
lates through the pipework and thereby extracts heat from the
room.

Ideal application areas for chilled ceilings are, for example, in-
dustrial buildings, shopping centres, libraries, offices or banks.
These buildings have high rooms where ventilation systems are
operated to help maintain room hygiene.

As a result of the mechanical regulation of the air condition and
the independence from minimum air temperatures, cooling ceil-
ings can transfer substantially higher cooling capacity than un-
derfloor heating systems. Achievable specific cooling capacities
are between 40 and 80 W/m2.

Only clear ceiling surfaces help to optimise the room climate.
Ceiling cladding or suspended ceilings have a negative effect on
cooling.

Ceiling panels

The market offers various ceiling panels that have the structure
of a thermally active panel with a covering insulating layer. These
ceiling panels are preferably installed in a conventional grid ceil-
ing with metal rail substructure.
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Chilled ceiling (thermo-active component)
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Floor covering
Screed
Insulation
Reinforcement
Ceiling

Plaster




Concrete core activation

Concrete core activation

If buildings are designed and built architecturally and structurally
for optimised energy efficiency, then there is no need for cooling
units for building cooling. The building can be cooled via natural
heat sinks. Natural heat sinks are the soil and groundwater.

A prerequisite for this is that the inherent storage capacity of the
building can be utilised for balancing temperatures.

To provide concrete cores activation, the pipe banks are generally
located in the structurally neutral zones of the surfaces surround-
ing the room. The pipe banks are cast into the concrete core in
meander or spiral form.

Materials used are plastic or multi-layered composite pipes made
from PE and aluminium. The pipes have a diameter of 15 to
20 mm. Pipe spacing is 10 to 30 cm.

The water flowing through the pipe banks can be used for heating
or cooling operation.

The prerequisite for good energy transfer is low thermal resist-
ance values of the layers above the pipe banks. Transferable cool-
ing capacities lie between 30 and 40 W/mz2. Similarly to underfloor
and ceiling cooling, the cooling capacity is limited by the dew
point of the room temperature.

Heating and cooling via concrete core activation can contribute to
thermal comfort inside the building. Improvements in the indoor
air quality or targeted control of the relative humidity inside the
room are not feasible.

Compared to underfloor and ceiling heating systems, concrete
core activation is a very inert system.

Suitable storage and load management is required to safeguard
the optimum capability of the system.

Advantages of thermo-active component systems

» Heating and cooling operation with one system

» Optional utilisation of renewable energy sources

» Affordable and energy efficient operation

» Maintenance-free

» Unrestricted interior design

» Quiet operation and no sensations of draughts

» No renovation or cleaning effort required for the heating and
cooling surfaces

» High degree of thermal comfort because of low surface tem-
peratures

Concrete core activation
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Disadvantages of thermo-active component systems

» Limited cooling capacity due to limited flow temperatures
(monitoring the dew point)

» Control to a precise set room temperature is impossible be-
cause of the large thermal mass and the inertia of concrete
core activation.

» Concrete core activation cannot be used as part of moderni-
sation projects.

» No control over the room air quality and relative humidity.

» The following applies to ceiling heating systems and concrete
core activation (concrete ceilings) alike: Covering ceilings or
suspended ceilings should be avoided to safeguard the opti-
mum heating and cooling capacity.
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Cooling

Fan convectors and cassette units

Fan convectors and cassette units

Fan convectors and cassette units are commonly used for cooling
buildings.

The cooling water temperatures lie between +7 °C and +20 °C.

With fan convectors and cassette units, the cooling water tem-
perature can be reduced to below the dew point and can extract
sensible heat, as well as latent heat, from the indoor air through
condensate formation.

Fan convectors and cassette units are equipped with a condensate
drain. Distributor pipes and components must have vapour diffu-
sion-proof insulation.

The cooling capacity of a fan convector or a cassette unit is subject
to the size, air flow rate and cooling water temperature.

Fan convector
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Cassette unit
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Sound power, sound power level

Sound emissions

In operation, any heat pump system will generate some noise.
People can perceive operating noise as a disturbance. Operating
noise should be minimised as much as possible.

Before choosing a product, an analysis of the conditions and cal-
culation of the expected noise development should be carried out.

Basics

A tone, sound or noise are all described as sound. A tone is a
single constant vibration. A sound is several tones laid over each
other. A noise is an irregular vibration with many frequencies.

Sound spreads in the form of mechanical waves. Sound waves
spread out evenly in circular formation. The speed of sound waves
depends on the mechanical properties of the carrier medium.

If a sound wave hits an obstacle, the sound wave is reflected at
the same angle as that with which it hit the obstacle.

How much of the sound energy is absorbed is determined by the
material of the obstacle. Concrete is a hard material that absorbs
sound energy poorly. Soft, open pored materials convert a large
proportion of sound energy into frictional heat.

If two sound waves collide, they can overlay each other. Overlay-
ing can weaken or amplify the sound waves.
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Sound power

Sound power is a fundamental acoustic parameter of an appli-
ance. The sound power of an appliance is not dependent on a
specific distance, the directional characteristics of the sound
source or the test environment.

Sound power level

Sound power is an ideal basis for a neutral comparison of ap-
pliances. The sound power level is not subject to environmental
influences or the test distance and is only influenced by the oper-
ating state of the sound source.

Sound power is specified in watts. It is tested under laboratory
conditions. As the values are in the micro watt range, the logarith-
mic magnitude is referred to in decibels (dB).

P
Ly =10 logyo (F) dB
o

Ly Sound power level in dB
P Sound power in W
Py Standardised reference value in W

Frequency weighting (A)

The sound power level is subjected to a frequency weighting
in order to take the frequency response of human hearing into
account.

Weighting is carried out with an (A) after the unit.

Relevant guidelines and regulations most frequently apply the (A)
weighting.



Sound pressure level

Sound pressure level

Sound pressure level describes the pressure fluctuations in a
sound transfer medium.

Human perception of "sound volume" is the sound pressure level.

The sound pressure level is lower than the static air pressure by
a multiple factor.

The sound pressure level is expressed in pascals. As the values are
in the micropascal range, the logarithmic magnitude is referred to
in decibels (dB).

7 p
Lp =10log,, <—> dB =20 log,, (—) dB
P,z P,
L Sound pressure level in dB
p~ Effective sound pressure level in Pa
Po Standardised reference value in Pa

Measuring the sound pressure level

When measuring the sound pressure level, the distance from the
sound source, as well as the test environment, must be taken into
consideration.

The background sound level in the test environment must also be
taken into account.
Calculating the sound pressure level

The sound pressure level can be calculated from the sound power
level:

_ Q
LpA = Ly A+ 10log,, [m]
LA=A Weighted sound pressure level in dB(A)
LyA=A  Weighted sound power level in dB(A)
Q Correction factor
d Distance in m

The distance (d) and the ambient conditions (Q) must be taken
into consideration. Correction values are applied when consider-
ing the ambient conditions.

Correction values Q
Wall installation

Corner installation 9

Sound power level differential subject to distance and installation
conditions

Wall installation Corner installation

Dis-
tance b A

dB(A) dB(A
1 2.0 dB(A) 1.0 dB(A)
2 8.0 dB(A) 5.0 dB(A)
3 11.5 dB(A) 8.5 dB(A)
4 14.0 dB(A) 11.0 dB(A)
5 16.0 dB(A) 13.0 dB(A)
7 19.9 dB(A) 15.9 dB(A)
10 22.0 dB(A) 19.0 dB(A)
15 25.5 dB(A) 22.5 dB(A)
20 28.0 dB(A) 25.0 dB(A)
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Law of Distance

Law of Distance

The sound pressure level is reduced by approx. 6 dB if the distance
d doubles in length.

P,
Ad = dy — dy = |10 logy, (P—)
0

Example

LyA Sound power level = 60 dB(A)
M1 Sound pressure level L,A1 (5 m distance) = 44 dB(A)
M2 Sound pressure level L,A2 (10 m distance) = 38 dB(A)
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Human perception of the sound pressure

If a noise is perceived to be twice as loud, this corresponds to an
increase of approx. 10 dB from 40 dB.

Two equal sound sources (sound pressure of a cascade)

If the level is doubled, this corresponds to an increase of 3 dB.

Germany: TA-Larm

The "Technische Anleitung zum Schutz gegen Larm" (TA-Larm) is
a general administrative regulation in Germany. It is designed to
protect the general public and neighbouring properties against
detrimental environmental influences through noise. The TA-
Larm builds the foundation for approval processes for commercial
and industrial plant. The TA-Larm is not compulsory for family
homes or apartment buildings. It is generally used as a basis for
assessments in cases of disputes.

If an appliance is sited in a garden in a residential area, a specif-
ic limit value must not be exceeded at the "place of immission”.
A possible place of immission is, for example, a neighbour's
window.

In built-up areas, select a test point that lies 0.5 m outside the
centre of the open window of the area most affected by the noise
that is to be protected. An area that is to be protected is, for ex-
ample, a bedroom.

The following values must not be exceeded at the neighbour's
windows:

Commercial residential areas dB(A)
6:00 - 22:00 60
22:00 - 06:00 50
General residential areas dB(A)
6:00 - 22:00 55
22:00 - 06:00 40
Exclusively residential areas dB(A)
6:00 - 22:00 50
22:00 - 06:00 35

Country comparison

In France, regulation N°® 2006-1099 dated 31 August 2006 applies
to anti-noise measures in neighbourhoods. This regulation spec-
ifies limits between ambient noise and the residual noise, com-
prising normal interior and exterior noise in a given location.

Limits Max. dB(A)
7:00 - 22:00 5
22:00 - 07:00 3
Note
Observe the standards and regulations applicable in your
country.



Noise propagation and structure-borne sound

Acoustic measures

Lawn areas and shrubs help reduce the spread of noise. Do not
site the appliance on particularly reverberant surfaces. Large, re-
verberant floor areas can reflect sound and raise sound levels by
up to 3 dB(A) compared with positioning on insulated floors.

Direct sound spread

With freestanding positioning, the direct spread of sound can be
reduced by structural obstacles. Noise levels can be reduced by
walls, fences, palisades, etc.

Structure-borne sound

The transfer of structure-borne sound through heating pipes to
brickwork and radiators should be prevented.

» Heat pumps should therefore be connected to the heat distri-
bution system via flexible hoses.

» Pipework on walls and ceilings must be insulated to prevent
structure-borne sound and have flexible connections.

» Pipework through walls and ceilings must be insulated to pre-
vent structure-borne sound.
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Sound engineering help

Decision making guide

The simplest option to decide whether to use a heat pump in-
stalled outdoors in accordance with the prevailing conditions on
site is a separate calculation of the sound pressure level at the
required distance.

The only essential information required for this is the sound pow-
er level of the selected appliance and the corresponding correc-
tion factor for the ambient conditions.

This data can be used to determine the calculated sound pressure
level for any required distance to the appliance.

The sound pressure level alone at defined distances is not ideal
for a neutral and reliable assessment, because local conditions
are not taken into account.

Air routing

Incorrect structural integration can lead to undesirably high noise
levels.

If the following points are observed, air routing should not cause
any problems:

» Prevent air being discharged directly towards neighbouring
properties.

» Prevent air being discharged directly towards house or garage
walls.

» The expected sound pressure level at the installation site and
at neighbouring properties have been checked in advance.

» Never install the appliance immediately adjacent to living
rooms or bedrooms.
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Design information

»

»

»

»

Plants can reduce reflections as the sound has to travel through
multiple obstacles.

Do not site the appliance on particularly reverberant surfaces.

Siting between two enclosed walls, as well as in corners and
recesses, can lead to increased noise levels.

Reductions in noise levels can be achieved through on-site de-
flectors.
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Air source heat pumps - outdoor installation

Condensate drain

Condensate drain

Air source heat pumps extract moisture from the outdoor air. The
moisture freezes on the cold evaporator fins to form ice. The ice
is defrosted and drained away as condensate. The evaporator is
defrosted as required. Condensate occurs in phases.

The following points must be observed for the engineering and
installation of the condensate drain:

» Route the condensate drain hose out of the heat pump with a
steady fall.

» Route the condensate via a frost-free drain. Allow the conden-
sate to drain into a coarse gravel soakaway.

» Maintain the recommended sizes such as for the foundation
and gravel bed thicknesses.

» If the condensate drain pipe is not laid such that it is free from
the risk of frost, or if a T-support or wall mounting bracket is
used, consider the use of a ribbon heater.

» Lay the ribbon heater directly in the condensate drain.

» Check whether the planned product and accessories include a
ribbon heater.

Natural condensate drainage

For heat pumps with natural condensate drainage, a sufficiently
large surface must be provided for soakaway.

» Where possible, use black or dark grey coarse gravel.

» Ensure controlled condensate drainage to prevent ice forma-
tion on adjacent footpaths.
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Condensate drainage into a downpipe or sewer

1234

D0000103015

Ground A 10 cm
Coarse gravel soakaway B 30 cm
Concrete slab C 80 cm

Condensate drain pipe
Condensate drain conduit

U W N

D0000103016

1 Ground 5 Condensate drain
2 Coarse gravel soakaway A 10 cm

3 Concrete slab B 80 cm

A Condensate drain hose
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Checklist, air source heat pumps, outdoor installation

Air source heat pumps, outdoor installation

»

»

»

Has a check been carried out to ascertain whether the heat
pump installation site requires authorisation?

Does the installation site meet sound insulation requirements?

Has the heat pump been sited according to the installation
conditions.

Heat generation

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

Have the results of the heat load calculation been taken into
consideration?

Have the results of the cooling load calculation been taken into
consideration?

Has a check been carried out to ascertain whether the installa-
tion of the heat pump system requires the prior authorisation
of the local energy suppliers?

Is the availability of the necessary power supply guaranteed?
Have the requirements of the energy suppliers been met?

Have the maximum power consumption levels during heat
pump start-up been taken into consideration?

Have the installation site requirements been met?

Have measures been taken to ensure that the selected heat
pump will cover both the heating load and the cooling load

Has the second heat generator been incorporated in accord-
ance with the system design?

Have the DHW heating requirements been met?
Has the possibility of frost damage been ruled out?
Is there access for installation and maintenance work?

Have the necessary measures been taken to reduce noise emis-
sion?

Has the heat pump system been fitted with appropriate safety
equipment?

Has any necessary equipment been provided for monitoring
operating conditions?

Have the individual design stages been documented?

Has the heat distribution system been designed based on the
heat load and heat pump output?

Has a check been carried out to ascertain whether it is neces-
sary to split the entire heat distribution system among multiple
distributor circuits?

Can the planned number of consumers be covered by the con-
trol unit?

Has any higher ranking control unit been taken into consider-
ation in the design?

Have the individual heating circuits been designed based on
the temperature level of the heat pump?

Have the individual cooling circuits been designed based on
the temperature level of the heat pump?

Is dew point monitoring of the individual cooling circuits guar-
anteed?

Has any necessary buffer cylinder system been taken into con-
sideration?
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Air source heat pumps - indoor installation

Air routing

Air routing

The connection on the air side is routed outside using flexible air
hoses or via air ducts with flexible connections.

Max. air velocity m/s 4

Always prevent air "short circuits” between the air intake and air
discharge. It would be practical to draw in air from around the
corner or crosswise. If the intake and discharge openings are at
the same level, ensure a minimum distance between them.

Minimum clearance m 3

If necessary, provide a separating wall or suitable plantings be-
tween the air intake and the air discharge.

O

Cellar - in a corner

]

The example shows the siting of a compact heat pump in a cellar
corner. This positioning of air intake and discharge prevents ther-
mal short circuits.

D0000103017

Cellar - separate ducts
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D0000103018

If the distance of light wells is sufficient to prevent a thermal short
circuit, it is possible to connect the air ducts on one side of the
building.

Protect the air intake and air discharge ducts against leaves and
snowfall.

Cellar - common duct

e jl
If a thermal short circuit can be prevented, the air ducts can be
connected to a common light well.

D0000103019

In this example, the intake air flow is diverted. A dividing wall

between the air intake and air discharge inside the light well and

an air deflector outside the light well prevent a thermal "short

circuit”.

The following points must be observed:

» Avoid thermal "short circuits”.

» Ensure condensate drainage.

» Provide an unrestricted cross-section of adequate size for the
air intake and discharge grilles.

Distributing the external pressure

When sizing air ducts and grilles, observe the external pressure
of the fan.

At least 20 % of the total external fan pressure must additionally
be taken into account for the air discharge side.
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Air source heat pumps - indoor installation

Air routing

Indoor installation

The connection on the air side is routed outside using flexible air
hoses.

Incorrect structural integration can lead to undesirably high noise
levels.

/]

22000

300

21000

1122

=
|

NNEIN

539

D0000073820

Sample installation

A wall outlet is installed in the external wall. The air duct system
connects the heat pump to the external wall.

The air flow creates vibrations in the air hoses. All retainers and
the wall outlets must be designed to ensure insulation against
structure-borne sound.

If wall outlets are below ground level, air must be routed via light
wells with a level surface.

Inadequately sized air hoses, poor air routing or the position of
air outlets cause pressure drops. At the very least, excessively high
pressure drops lead to efficiency losses and higher noise emis-
sions. In the worst case scenario, the heat pump can fail.

To reduce sound emissions, silencers can be incorporated into the
air duct system. Silencers are used on the discharge side. An air
line with a minimum length of 2 m is required when installing a
silencer.

Design information

»

»

»

»

The heat pump should not be sited below or adjacent to bed-
rooms.

On reverberant floors, e.g. tiles, we recommend placing a suit-
able rubber mat under the heat pump.

Better sound insulation can be achieved by using a concrete
plinth with a rubber mat under the appliance.

Insulate pipe outlets through walls and ceilings against struc-
ture-borne noise transmission.
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Air source heat pumps - indoor installation

Condensate drain

Condensate drain

For condensate drainage, a suitable hose must be connected to
the heat pump condensate pan.

The condensate drain hose must be routed out of the heat pump
with a fall.

Condensate must be routed into a drain.

If a condensate pump is used, the heat pump must be ap-
prox. 100 mm higher or the condensate pump approx. 100 mm
lower.

Condensate drain

1 2 3
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1 Drain with stench trap
2 Drain hose with a steady fall
3 Condensate drain connection

Condensate drainage with condensate pump into a drain
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Screed and cover
Impact sound insulation
Condensate drain pipe
Plinth
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Air source heat pumps, indoor installation

»

»

»

»

»

»

Has a check been carried out to ascertain whether the heat
pump installation site requires authorisation?

Does the installation site meet sound insulation requirements?

Has the heat pump been sited according to the installation
conditions.

Has air routing engineering been completed?
Has a thermal short circuit been ruled out during air routing?

Was fire safety observed for air routing?

Checklist, air source heat pumps, indoor installation

Heat generation

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

Have the results of the heat load calculation been taken into
consideration?

Have the results of the cooling load calculation been taken into
consideration?

Has a check been carried out to ascertain whether the installa-
tion of the heat pump system requires the prior authorisation
of the local energy suppliers?

Is the availability of the necessary power supply guaranteed?
Have the requirements of the energy suppliers been met?

Have the maximum power consumption levels during heat
pump start-up been taken into consideration?

Have the installation site requirements been met?

Have measures been taken to ensure that the selected heat
pump will cover both the heating load and the cooling load

Has the second heat generator been incorporated in accord-
ance with the system design?

Have the DHW heating requirements been met?
Has the possibility of frost damage been ruled out?
Is there access for installation and maintenance work?

Have the necessary measures been taken to reduce noise emis-
sion?

Has the heat pump system been fitted with appropriate safety
equipment?

Has any necessary equipment been provided for monitoring
operating conditions?

Have the individual design stages been documented?

Has the heat distribution system been designed based on the
heat load and heat pump output?

Has a check been carried out to ascertain whether it is neces-
sary to split the entire heat distribution system among multiple
distributor circuits?

Can the planned number of consumers be covered by the con-
trol unit?

Has any higher ranking control unit been taken into consider-
ation in the design?

Have the individual heating circuits been designed based on
the temperature level of the heat pump?

Have the individual cooling circuits been designed based on
the temperature level of the heat pump?

Is dew point monitoring of the individual cooling circuits guar-
anteed?

Has any necessary buffer cylinder system been taken into con-
sideration?
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Brine mixture

Frost protection and mixing ratio

Ethylene glycol was developed for use as a heat and cooling trans-
fer medium. The frost protection is subject to its mixing ratio with
water.

If the mixing ratio is 25 % ethylene glycol with 75 % water, the
medium remains liquid down to -18 °C. The bursting effect begins
at -25 °C.

Subject to the mixing ratio, the system pressure drop will also
change.

The pressure drop curve indicates that the pressure drop of a 25/75
mixture increases, compared to water, by a factor of 1.5. This must
be taken into consideration when designing the circulation pump.

Frost protection of the brine mixture
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Permissible heat transfer media

The following heat transfer medium is permissible for our heat
pump systems.

» Heat transfer medium as concentrate on an ethylene glycol
base

Note

When using the heat transfer medium as a premixed for-
mulation, hemp may not be used for sealing in the heat
source system.
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Circulation pump and required flow rate

A suitable brine circulation pump must be used for the brine
supply.

The brine circulation pump must be designed in accordance with
the system-specific conditions.

The nominal flow rate and the pressure drops must be taken into
consideration.

A sufficient flow rate must be guaranteed at all brine temperatures.
The nominal flow rate relates to a brine temperature of 0 °C with
a tolerance of +10 %.

Total volume

The overall volume equals that of the required amount of brine
that should be mixed from undiluted ethylene glycol and water.
Heat pump performance details

The stated performance details refer to ethylene glycol.



Brine mixture

Frost protection
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Mixing ratio

The brine concentration varies depending on whether a geother-
mal collector or a geothermal probe is used as the heat source.
The table shows the respective mixing ratios.

Ethylene
Collector type bl Water
Geothermal probe % 25 75
Geothermal collector % 33 67
Application Llimit for water
Chloride content of the water Max. ppm 300

Checking the brine concentration:

»

With a hydrometer, establish the density of the ethylene glycol
mixture.

The concentration based on the measured density and brine
temperature can be found on the diagram.

Design information

»

»

»

»

The heat source system for ground source heat pumps must be
implemented according to our technical guides.

All brine lines must have diffusion-proof thermal insulation.

To prevent the transmission of noise, connect the heat source
circuit to the heat pump with flexible pressure hoses.

Prior to connecting the heat pump, check the heat source cir-
cuit for possible leaks, and flush thoroughly.
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Geothermal heat pumps
Geothermal collector

Geothermal collector

Collectors laid in the ground supply the heat pump with energy. A
frost-proof heat transfer medium circulates in the collectors. The
heat transfer medium extracts energy from the ground.

» Pipe loops laid horizontally are geothermal collectors.
» Vertical probes are geothermal probes.

The heat pump is installed in rooms that are free from the risk of
frost.

The heating heat pump is regulated by means of the heat pump
manager. The heat pump manager can be installed inside the
building, e.g. in a utility room. Some heat pumps have an integral
heat pump manager.

Several appliances can be linked together to cover even higher
heat loads with standard heating heat pumps. This is achieved
with the aid of heat pump sets comprising two heat pumps and
appropriate accessories.
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The ground heat source in central Europe is the topmost layer of
soil down to a depth of approx. 2 m.

Heat is yielded via a heat exchanger that is buried horizontally in
an area where no buildings are located, near the building to be
heated.

The heat relevant to the extraction from the ground is stored solar
energy that is transferred to the ground through direct irradiation,
air-borne heat transfers and precipitation. This is also the energy
source for the rapid regeneration of the supercooled ground at the
end of the heating season.

Heat flowing up from deeper layers is just 0.05 to 0.12 W/mz2. It
can be disregarded as a heat source for the upper soil layers.

The available heat and therefore the size of the required area
is largely dependent on the thermo-physical properties of the
ground and the irradiation energy, that is the climatic conditions.

The thermal properties, such as the volumetric thermal capacity
and thermal conductivity are largely dependent on the consisten-
cy and condition of the ground. The control variables that are of
particular relevance are the proportion of water, the proportion of
mineral constituents, such as quartz and feldspar as well as the
proportion and size of pores filled with air.

To put it simply, the storage characteristics and thermal conduc-
tivity are higher the more the ground is enriched with water, the

higher the proportion of mineral constituents and the lower the
proportion of pores.

The extraction rate depends on the soil quality, the installation
spacing and the depth.
Experience-based values for Germany

Geothermal collector

Extraction rate W/m? 10 - 40
Spacing between pipes m 0.6 - 1.0
Installation depth m 1.2-15

To be able to utilise the ground as a heat source, plastic pipe loops
(geothermal collectors) are buried underground. The heat trans-
fer medium circulates through these pipes. The mixture transfers
the heat extracted from the ground to the heat pump. The heat
transfer medium must provide adequate frost protection. In addi-
tion, the medium must not damage the groundwater in case of a
leak. This is a property of antifreeze with an ethylene glycol base.
They have been developed especially for heat transfer and frost/
corrosion protection in heat pump systems.

Extraction rate (VDI 4640)

Floor qE [W/m?]
Dry, non-binding soil 10-15
Moist, binding soil 15 - 20
Very moist, binding soil 20 - 25
Water-saturated soil 25 - 30
Ground with groundwater seam 30 - 40

Surface area (ground)

A corresponding surface area results, subject to the heat load of
the house and the consistency of the ground. The required area
of ground is determined on the basis of the cooling capacity Qy of
the heat pump.

The cooling capacity of the heat pump is the differential between
the heating output Q, and the power consumption Py,.

Qx = Qwp — Pyp
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Geothermal heat pumps
Geothermal collector

Example
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For sizing a geothermal probe, the heat pump's specifications are
required.

Example heat pump data

Heating output at BO/W35 (EN 14511) kW 10.31
Power consumption at BO/W35 (EN 14511) kW 2.05
SCOP (EN 14825) 5.6
Nominal heating flow rate at BO/W35 and 7 K m3/h 1.26
Sound power level W35 (EN 12102) dB(A) 48
Sound power level W55 (EN 12102) dB(A) 50
Ethylene glycol concentration, geothermal probe Vol.-% 25
Ethylene glycol concentration, geothermal collector Vol.-% 33

Qy = 10.31 kW - 2.05 kW
Qy = 8.26 kW

Surface area (ground):

A specific extraction rate qE of 25 W/m?2 results in the following
area A:

4=
qE

Area A = 8260 W / 25 W/m?

Area A =330.4 m2 ground

Pipe spacing:

A pipe spacing of 0.6 m results in the following pipe length:

330.4 m2/ 0.6 m = 551 metres of pipe, corresponding to six pipe
circuits per 100 m length.

Laying of pipes

The plastic pipes are buried at a depth of 1.2 to 1.5 m in several
loops. For this, individual pipe loops should not exceed 100 m in
length, otherwise larger circulation pumps with a higher power
consumption would be required.

The spacing between pipes is subject to the soil condition and
should be between 0.6 and 1.0 m. This prevents any ice radii from
joining up and allows rainwater to soak away.

The pipes can be buried as part of the general groundwork when
building a new house. In existing systems, excavators can be used.
Regulations

In Germany, geothermal collectors must be registered with and/or
authorised by the relevant local water board.
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Geothermal heat pumps
Geothermal collector

Installation

Geothermal collector made from PE pipes as heat source
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Geothermal heat pumps
Geothermal collector

Increase in heat source size

The extraction rates relative to area shown above refer to heat
pump runtimes of 1800 to 2400 h per year. Runtimes apply to
mono mode heat pump operation.

If the heat pump is used in dual mode parallel operation, the an-
nual runtimes and the required geothermal collector size change.

As a result of the higher extraction rate, the geothermal collectors
and collector surface area must be increased.
Calculation example for dual mode parallel operation

The heat pump is the base load heat generator and covers ap-
prox. 65 % of the heat load.

The maximum required heating flow temperature is 55 °C.

The system switches over to the second heat generator at an out-
side temperature of approx. -4 °C.

Factor f, for the increase in heat source size is determined using
the diagram.

The factor for increasing the heat source size is 1.4.

Increasing the size of the heat source
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Geothermal collector checklist

Ground source heat pumps, geothermal collector

»

»

»

»

»

»

»

»

»

»

»

»

96

Has a check been carried out to ascertain whether the heat
pump installation site requires authorisation?

Has a check been carried out to ascertain whether the geother-
mal collector to be engineered requires authorisation?

Has the composition of the substrate been known to have been
checked?

Has the possible extraction rate of the substrate been checked?

Has the operating mode of the heat pump been determined
and is this suitable?

Is the size of the heat source system appropriate for the oper-
ating mode of the heat pump?

Has the output of the geothermal collector been taken into
consideration?

Have the geothermal collector pipes been spaced so that ice
radii cannot merge?

Has hydraulic engineering of the geothermal collector been
completed?

Is the selected brine permissible for operation of the geother-
mal collector?

Has a technically feasible installation depth been selected for
the geothermal collector?

Has all groundwork been matched to the pipe material and
local conditions?

Heat generation

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

Have the results of the heat load calculation been taken into
consideration?

Have the results of the cooling load calculation been taken into
consideration?

Has a check been carried out to ascertain whether the installa-
tion of the heat pump system requires the prior authorisation
of the local energy suppliers?

Is the availability of the necessary power supply guaranteed?
Have the requirements of the energy suppliers been met?

Have the maximum power consumption levels during heat
pump start-up been taken into consideration?

Have the installation site requirements been met?

Have measures been taken to ensure that the selected heat
pump will cover both the heating load and the cooling load

Has the second heat generator been incorporated in accord-
ance with the system design?

Have the DHW heating requirements been met?
Has the possibility of frost damage been ruled out?
Is there access for installation and maintenance work?

Have the necessary measures been taken to reduce noise emis-
sion?

Has the heat pump system been fitted with appropriate safety
equipment?

Has any necessary equipment been provided for monitoring
operating conditions?

Have the individual design stages been documented?

Has the heat distribution system been designed based on the
heat load and heat pump output?

Has a check been carried out to ascertain whether it is neces-
sary to split the entire heat distribution system among multiple
distributor circuits?

Can the planned number of consumers be covered by the con-
trol unit?

Has any higher ranking control unit been taken into consider-
ation in the design?

Have the individual heating circuits been designed based on
the temperature level of the heat pump?

Have the individual cooling circuits been designed based on
the temperature level of the heat pump?

Is dew point monitoring of the individual cooling circuits guar-
anteed?

Has any necessary buffer cylinder system been taken into con-
sideration?



Notes
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Geothermal heat pumps
Geothermal probe

General

Geothermal probes comprise a probe foot and endless, vertical
probe pipes.

Pipe diameter Depth
25x2.3 mm 60 m
32x3 mm 100 m

Specialist drilling contractors install these probes.

One 50 m long geothermal probe comprising 200 m PE pipe:
2 x50 m flow line and 2 x 50 m return line.

This probe is inserted into a drilled hole in the ground. After in-
serting the pipes, the holes are filled under pressure with a sus-
pension, e.g. bentonite. After curing, the suspension must provide
a dense, permanent and physically stable connection between the
geothermal probe and the surrounding rock. This ensures good
thermal transfer.

Sizing

The system is sized in accordance with the flow of groundwater
and the thermal conductivity of the ground.

In larger systems, several probes must be connected in parallel to
extract the required cooling capacity from the ground.

Extraction rate of geothermal probes

Every geothermal probe has a specific extraction rate per metre of
geothermal probe.

In the absence of information relating to ground conditions, an
average specific extraction rate of 50 W/m can be used.

Extraction rate (VDI 4640)

Floor W/m

Substrate with high groundwater flow 100

Solid rock with high thermal conductivity 80

Solid rock with normal substrate 55

Poor substrate, dry sediments 30
Note

The precise design is based on the ground conditions
and water-carrying soil layers. Evaluation can only be
carried out on site by the executing company.

Regulations in Germany

Geothermal probe systems up to a depth of maximum 100 m must
be registered with and if necessary authorised by the relevant lo-
cal water board.

At depths > 100 m, authorisation by the Higher Mining Office is
required.

U-tube probe with base

<

A

Bed of sand, min. 20 cm
Soil/drilling depth

Bending radius 40 cm
4-tube probe

Injection pipe
Cement-Opalite suspension
Hole diameter 110 - 133 mm
Probe base

D0000103027
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Country comparison

In France, any depth of > 10 m requires a prior permit (Art. 131 of
the "Code Minier"). At depths > 100 m, a permit is required (reg-
ulation 79-48 dated 28 March 1978).

Note
Observe the standards and regulations applicable in your
country.
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Geothermal heat pumps

Geothermal probe

Installation

Geothermal probe as heat source
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Geothermal probe checklist

Ground source heat pumps, geothermal probe

»

»

»

»

»

»

»

If required, has a thermal reaction test been carried out?
Has authorisation been obtained from the relevant board?

Have the results of the heat load calculation been taken into
consideration?

Have the results of the cooling load calculation been taken into
consideration?

Has hydraulic engineering of the probe system been complet-
ed?

Has the operating mode of the heat pump been determined
and is this suitable?

Is the size of the heat source system appropriate for the oper-
ating mode of the heat pump?
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Heat generation

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

Have the results of the heat load calculation been taken into
consideration?

Have the results of the cooling load calculation been taken into
consideration?

Has a check been carried out to ascertain whether the installa-
tion of the heat pump system requires the prior authorisation
of the local energy suppliers?

Is the availability of the necessary power supply guaranteed?
Have the requirements of the energy suppliers been met?

Have the maximum power consumption levels during heat
pump start-up been taken into consideration?

Have the installation site requirements been met?

Have measures been taken to ensure that the selected heat
pump will cover both the heating load and the cooling load?

Has the second heat generator been incorporated in accord-
ance with the system design?

Have the DHW heating requirements been met?
Has the possibility of frost damage been ruled out?
Is there access for installation and maintenance work?

Have the necessary measures been taken to reduce noise emis-
sion?

Has the heat pump system been fitted with appropriate safety
equipment?

Has any necessary equipment been provided for monitoring
operating conditions?

Have the individual design stages been documented?

Has the heat distribution system been designed based on the
heat load and heat pump output?

Has a check been carried out to ascertain whether it is neces-
sary to split the entire heat distribution system among multiple
distributor circuits?

Can the planned number of consumers be covered by the con-
trol unit?

Has any higher ranking control unit been taken into consider-
ation in the design?

Have the individual heating circuits been designed based on
the temperature level of the heat pump?

Have the individual cooling circuits been designed based on
the temperature level of the heat pump?

Is dew point monitoring of the individual cooling circuits guar-
anteed?

Has any necessary buffer cylinder system been taken into con-
sideration?
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Heat source system

Heat source system

A supply well and a return well are required for utilising ground-
water as a heat source.

The available water quality must be ascertained by means of a
water analysis.

The required flow rate (water volume of the WQA) must meet the
heat pump requirements.

A pump test lasting several days must ascertain whether the wa-
ter volume required by the heat pump is available.

As the volume and quality of the water remain unchanged, the
heat pump process will not interfere as regards the Water House-
hold Act [Germany].

In Germany, the heat pump operator must apply to the relevant
water board to use the water.
Well construction

The wells must be at least 15 m apart. The return well returns the
extracted water volume to the groundwater. When constructing
wells, it must be ensured that the cooled water that enters the
return well will not re-enter the area of the supply well.

The depth of the well drilling depends on the groundwater level.
Experience has shown that most wells for heat pumps require a
depth of between 5 m and 15 m.

Pipework

Always route the pipelines with a fall towards the wells.
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Water as heat source

Well installation

Well installation
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Well pump

Well pump

Size the circulation pump of the heat source system in accordance
with the system-specific conditions. The well pump must be sized
based on the following details:

» Heat pump flow rate on the heat source side
» Heat pump pressure differential on the heat source side

» Pressure differential in the line between the supply well and
the return well

» Experience shows that individual points of resistance, such as
fittings and check valves, have pressure drops of up to 30 %,
which must be added cumulatively to the pressure drops in the
pipework.

» Pressure drop in return well. Practical value: approx. 200 hPa
» Geodetic head of the well system

The total of all pressure differentials and the heat pump flow rate
enables the well pump to be determined from the manufacturer’s
diagram.

Water temperature

When used as a water source heat pump, the heating heat pump
can be used down to the minimum heat source temperature. The
minimum heat source temperature is product-specific.

Hydraulic connection

To prevent the transmission of noise as far as possible, connect
the heat source circuit with flexible pressure hoses.

Proportion of solid particles in the well water

Solid particles suspended in the well water, such as sand and fine
sludge, can result in the heat exchangers becoming blocked.

Allow for additional settlement basins and prefilters when the
well water contains a high proportion of solid particles.
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Intermediate heat exchanger

Intermediate circuit

If an intermediate circuit is to be used, ground source heat pumps
can also be operated with groundwater as the heat source.

To separate well and heat source circuits, suitable plate heat
exchangers for the relevant water quality must be used. The in-
termediate circuit must be filled with antifreeze and have safety
valves and a circulation pump.

The heat source temperature for heat pumps with an intermedi-
ate heat exchanger is approx. 1-2 K lower than the groundwater
temperature. When selecting the heat pump and the design point,
the lower source temperature must be taken into consideration.
Required water quality

The following problems are typical when using groundwater:

» Erosion of heat exchanger and water supply lines

» Heat exchanger corrosion

» Sludge contamination and/or blockages in heat exchanger and
supply lines
» Sedimentation (blocking) of the return well

To avoid these problems, the groundwater quality must meet the
following requirements:

» The water must not contain any matter that might settle.
» Never use surface water.

» Never use saline water.
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Water source heat pumps, well system

»

»

»

»

»

»

Is the capacity of the well system for continuous supply and
return of the flow rate required to cover the energy demand
guaranteed?

Has a check been carried out to ascertain whether numerical
thermal-hydraulic groundwater modelling needs to be carried
out?

Are measures in place to ensure that the thermally altered
groundwater is fully returned to the extraction groundwater
reservoir?

Has any waterlogging of the site and damage to the building
through well operation been ruled out?

Is reintroduction to the supply well carried out at a sufficient
distance to rule out a thermal short circuit?

Is the groundwater chemically suitable for operation of a heat
pump system?
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Heat generation

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

Have the results of the heat load calculation been taken into
consideration?

Have the results of the cooling load calculation been taken into
consideration?

Has a check been carried out to ascertain whether the installa-
tion of the heat pump system requires the prior authorisation
of the local energy suppliers?

Is the availability of the necessary power supply guaranteed?
Have the requirements of the energy suppliers been met?

Have the maximum power consumption levels during heat
pump start-up been taken into consideration?

Have the installation site requirements been met?

Have measures been taken to ensure that the selected heat
pump will cover both the heating load and the cooling load

Has the second heat generator been incorporated in accord-
ance with the system design?

Have the DHW heating requirements been met?
Has the possibility of frost damage been ruled out?
Is there access for installation and maintenance work?

Have the necessary measures been taken to reduce noise emis-
sion?

Has the heat pump system been fitted with appropriate safety
equipment?

Has any necessary equipment been provided for monitoring
operating conditions?

Have the individual design stages been documented?

Has the heat distribution system been designed based on the
heat load and heat pump output?

Has a check been carried out to ascertain whether it is neces-
sary to split the entire heat distribution system among multiple
distributor circuits?

Can the planned number of consumers be covered by the con-
trol unit?

Has any higher ranking control unit been taken into consider-
ation in the design?

Have the individual heating circuits been designed based on
the temperature level of the heat pump?

Have the individual cooling circuits been designed based on
the temperature level of the heat pump?

Is dew point monitoring of the individual cooling circuits guar-
anteed?

Has any necessary buffer cylinder system been taken into con-
sideration?
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