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Documentation and VPW2100 

In addition to this document, the following manuals and documents 
are available: 

 Installation manual for the heatpump 

 Installation manual for the control 

 User manual for the heatpump 

 Modbus variable list for communication 

 Ground water accessory manual 

 PID settings for multi-regulators 

In this document, some information from above documents can be found, 
but for detailed information, please also check them. 

The dimensioning and calculation tool VPW2100 is a very important part of 
the planning procedure, it is to be used to calculate: 

 Select suitable heatpump 
 Size of additional heat, 
 Size of energy source, 
 Estimated energy consumption 
 Cost and savings analysis 

The tool is web-based and can be accessed on: 

Czech:    http://www.vpw2100.com/af/login.asp?lngLangID= 61 
Finland:  http://www.vpw2100.com/af/login.asp?lngLangID=8 
Poland:   http://www.vpw2100.com/af/login.asp?lngLangID=12 
Sweden: http://www.vpw2100.com/af/login.asp?lngLangID=1
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Technical information

6 720 644 123 (2010/07) en 13

7.2 Technical information

7.2.1 Greenline HE E21 - E28 / D36 - D43

Unit HE E21 HE E28 HE D36 HE D43

Liquid/water operation

Emitted output / COP (0/35) EN145111)

1) With internal pumps.

kW 20.8 / 4.11 29.1 / 4.18  36.1 / 4.21 43.5 / 4.34

Emitted output / COP (0/45) EN145111) kW 20.0 / 3.37 27.9 / 3.43 34.5 / 3.49 41.9 / 3.43

Emitted output / COP (0/35) EN2551) kW 21.3 / 4.43 29.8 / 4.48 36.5 / 4.53 44.7 / 4.60

Emitted output / COP (0/50) EN2551) kW 20.0 / 3.31 28.0 / 3.33 34.6 / 3.39 42.0 / 3.35

Collector circuit

Connection collector circuit DN40 DN50

Working pressure collector circuit, max/min bar 6/0.5

Incoming temperature collector circuit max/min °C 30/-5

Outgoing temperature collector circuit max/min °C 15/-8

Mixture Ethylene glycol max/min Volume % 35/30

Mixture Ethanol max/min Volume % 29/27

Mixture Propylene glycol % 30

Nominal flow collector circuit (Glycol 30%) l/s 1.4 1.9 2.4 2.9

Nominal flow collector circuit (Ethanol 25 weight %) l/s 1.3 1.8 2.2 2.7

Allowed external pressure drop collector circuit (Glycol 

30%)
kPa 72 45 53 42

Allowed external pressure drop collector circuit (Etha-

nol 25 weight %)
kPa 94 67 78 70

Heating system

Buffer tank connections DN 402)

2) An adapter to DN32 is supplied together with the heat pump.

DN 40

Nominal flow heat transfer fluid (delta 7°C) l/s 0.71 1.0 1.22 1.46

Minimum flow heat transfer fluid (delta 10°C) l/s 0.50 0.67 0.86 1.08

Working pressure heating system system max/min bar 4/0.5 6/0.5

Flow buffer tank max/min l/s 0.74/0.52 1.1/0.82 1.5/1.1 1.7/1.3

Max. ext. pressure drop buffer tank in case of max./min. 

flow
kPa 30 / 40 20 / 40 20 / 40 15 / 35

Compressor

Compressor Scroll

Max. flow temperature °C 65

Refrigerant R407 C (Hermetical system)3)

3) Global Warming Potential, GWP100=1526.

kg 4.6 4.7 5.4 5.9

Sound level4)

4) The sound level is the acoustic energy that the heat pump emits and is not affected by the surroundings. On the other hand, the 
sound pressure level is affected by the surroundings and is approx. 11dBA lower when measured at a distance of 1 m in a free field.

dBA 56 57 59 60

Electrical data

Electrical supply 400V 3N~50Hz (+/- 10%)

Electric element (internal) 15.75kW, 3 steps - -

Fuse gL- gG / characteristic D (automatic) excl. / incl. 

electric additional heat
A 20/50 25/50 32 40

Max. short-circuit impedance incl. / excl. soft starter Ω 0.47/0.220 0.259/0.160  0.193/0.137 0.143/0.093

Start current incl. / excl. soft starter5)

5) According to standard EN 50160.

A 57/98 89/107 110/142 136/186

General

Dimensions (height x depth x width) mm 700 x 750 x 1620

Weight kg 318 320 360 379

Tab. 3 Technical information
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Dimensioning of DHW systems

Systems with only one DHW tap water coil tank

Heatpump
DHW cylinder with coils HE E21, 28 HE D36,43
IVT 502 5 -
IVT 504 10 -
IVT 754 10 10
IVT 756 15 18

Max nr of apartments

Systems with one DHW tap water coil tank and after heater

Heatpump
DHW cylinder with coils HE E21, 28 HE D36,43
IVT 756 + 300l 6 kW electric 18 25
IVT 756 + 400l min 18 kW heater 25 30

Max nr of apartments

Cascade of two heatpumps with two DHW tap water coil tank
 ( one heated by each heatpump)

Heatpump
DHW cylinder with coils HE E21, 28 HE D36,43
IVT 502 15 -
IVT 504 25 -
IVT 754 30 30
IVT 756 32 45

Max nr of apartments

Cascade of two heatpumps with two DHW tap water coil tanks and after hea
 ( one heated by each heatpump)

Heatpump
DHW cylinder with coils HE E21, 28 HE D36,43
IVT 756 + 300l 6 kW electric 32 45
IVT 756 + 400l min 18 kW heater 50 60

Max nr of apartments
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E51 District heating

E51.B11 Differental pressure switch 

E51.E51 District heat exchanger 
DHW after heater 

E51.E52 District heat exchanger  
DHW pre heater 

E51.E53 District heat exchanger 
Heating system 

E51.Q51 Regulating valve DHW 

E51.Q52 Regulating valve Heating 

E72 Solar heating

E72.E72 Solar heat exchanger 

E72.G71 Solar primary pump 

E72.G72 Solar secondary pump 

E72.Q111 Switching valve 

E72.Q112 Adjustment valve 

E72.Q113 Adjustment valve 

E72.R103 Non-return valve 

E81 Pool heating

E81.E81 Pool heat exchanger 

E81.G1 Pool heating primary pump 

E81.G2 Pool water pump 

E81.P111 Termometer primary flow 

E81.P112 Termometer secondary flow 

E81.P113 Termometer primary return 

E81.Q81 Mixing valve 

E81.Q101 Shut-off valve 

E81.Q102 Shut-off valve 

E81.Q103 Shut-off valve 

E81.R101 Non-return valve 

E81.T81  Pool temp (return flow) 

E81.V101 Pool water filter 
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System with electric additional heat  

Overview 
This system solution is intended for properties with two 
heating circuits, one of which requires more heat, e.g., 
radiators and floor heating. Maximum system 
temperature requirement is 70/50 (70° flow, 50° return) 
at the selected DOT (dimensioning outdoor 
temperature). The property also requires a moderate 
amount of hot water, which is supplied through a hot 
water heater capable of receiving the full output from 
the heat pump. The heat pump has internal (built-in) 
electric additional heat. 

Function 
The heat pump supplies the majority of the required 
heating, hot water and hot water circulation. The 
internal electric additional heat assists when the heat 
pump alone is unable to satisfy the heating demand. The 
electric additional heat can also thermically disinfect the 
hot water heater on a regular basis if it is of the hot 
water storing type. The heating circuit with lower 
temperature demand is controlled through an accessory 
(Multi-regulator) to which an external sensor, a mixing 
valve and a circulation pump are connected. 

Heat production from heat pump E21 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the heat pump starts if E11.T1 
falls below the set point with current hysteresis. The 
heat pump stops when E11.T1 exceeds the set point 
with current hysteresis.  

Internal electric additional heat E21.E2, 3 steps 
Step-up of the electric additional heat is performed with 
a degree minute calculator from the difference between 
actual value and set point value E11.T1-3K. Step-down of 
the electric additional heat is performed with a degree 
minute calculator from the difference between actual 
value and set point value E11.T1. The number of steps 
allowed for the electric additional heat can be set 
separately for heating and hot water.  

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode. In summer mode 
G1 is halted except when in exercise mode. In case 
of an operational failure on E11.G1 and E12.G1 all heat 
production is stopped. 

Mixed heating circuit E12
When using E12, accessories are required, including 
Multi-regulator, sensor E12.T1 and circulation pump 
E12.G1. The flow set point value is calculated from the 
outdoor temperature E10.T2 and the heat curve for E12. 
Adjustments are made against flow temperature E12.T1 
by controlling E12.Q11 to open against E11.C111 during 
a temperature drop. E12.G1 can be set to be active in 
winter mode only or permanently.  

Hot water production to E41 
Hot water mode is activated when E41.T3 drops below 
the start temperature. Hot water mode ceases when 
E41.T3 and T9 exceeds the stop limit. In hot water mode 
the compressor starts and the 3-way valve E21.Q21 is 
put in hot water position. In summer mode the 3-way 
valve is permanantly in the hot water position. If the hot 
water heater is of the storage type the function "thermal 
disinfection" must be activated, which raises the 
temperature in the heater to a preset value weekly or 
daily at a predetermined time 

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed.  

Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Excercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days.

Flow temperature sensor E12.T1 
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor.
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Filling the heating system 
Afterfilling of heating water is performed via E41.Q121, 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system vent. 

Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.Q104. 

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system, but optimal 
function is obtained when the heating system nominal 
flow equals that of the heat pump. With the heat pump 
in continuous operation, the temperature difference T8- 
T9 becomes the same as E11.T1 - E11.P111. The flow 
can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the thermal mixing valve E41.K101 
This valve is needed to prevent the elevated temperature 
during thermal disinfection to propagate throughout the 
heating system. The correct settings depend on national 
laws and regulations, but 55-60° C on E41.P111 is 
usually appropriate. The setting of this temperature has 
to be done when the temperature of E41.T3 is at least as 
high as that desired on E41.P111.

Adjustment of the flow in the hot water circulation
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, adjust E41.Q111 to a lower flow.
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System with electric additional heat and pool 

Overview 
This system slution is intended for properties with one 
heating circuit and pool. 
Maximum system temperature for heating system is  
70/50 (70° flow, 50° return) at the selected DOT 
(dimensioning outdoor temperature).  
The property also requires a moderate 
amount of hot water, which is supplied through a hot 
water heater capable of receiving the full output from 
the heat pump. The heat pump has internal (built-in) 
electric additional heat. 

Function 
The heat pump supplies the majority of the required 
building and pool heating, hot water and hot water 
circulation. The internal electric additional heat assists 
when the heat pump alone is unable to satisfy the 
heating demand. The electric additional heat can also 
thermically disinfect the hot water heater on a regular 
basis if needed. The heating circuit temperature 
demand is controlled through an accessory 
(Multi-regulator) to which an external sensor, a mixing 
valve and a circulation pump are connected. 
The pool heating temperature demand is also controlled 
through an accessory (Multi-regulator) to which an 
external sensor, a mixing valve and a circulation pump 
are connected. 

Heat production from heat pump E21 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the heat pump starts if E11.T1 
falls below the set point with current hysteresis. The 
heat pump stops when E11.T1 exceeds the set point 
with current hysteresis.  
The curve is calculated automatically from the basic 
settings. The customer has the option of adapting the 
curve in appropriate positions. 

Internal electric additional heat E21.E2, 3 steps 
Step-up of the electric additional heat is performed with 
a degree minute calculator from the difference between 
actual value and set point value E11.T1-3K. Step-down 
of 
the electric additional heat is performed with a degree 
minute calculator from the difference between actual 
value and set point value E11.T1. The number of steps 
allowed for the electric additional heat can be set 
separately for heating and hot water.  

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode. In summer 
mode 
G1 is halted except when in anti-seizure mode. In case 
of an operational failure on E11.G1 and E12.G1 all heat 
production is stopped. 

Mixed heating circuit E12
When using E12, accessories are required, including 
Multi-regulator, sensor E12.T1 and circulation pump 
E12.G1. The flow set point value is calculated from the 
outdoor temperature E10.T2 and the heat curve for E12. 
Adjustments are made against flow temperature E12.T1 
by controlling E12.Q11 to open against E11.C111 during 
a temperature drop. E12.G1 can be set to be active in 
winter mode only or permanently.  

Hot water production to E41 
Hot water mode is activated when E41.T3 drops below 
the start temperature. Hot water mode ceases when 
E41.T3 and T9 exceeds the stop limit. In hot water mode 
the compressor starts and the 3-way valve E21.Q21 is 
put in hot water position. In summer mode the 3-way 
valve is permanently in the hot water position. If the hot 
water heater is of the storage type the function "thermal 
disinfection" must be activated, which raises the 
temperature in the heater to a preset value weekly or 
daily at a predetermined time.  

Pool heating circuit E81 
When using E81, accessories are required, including 
Multi-regulator, sensor E81.T1 and circulation pump 
E81.G1. The pool return temperature is a fixed value. 
Adjustments are made against flow temperature E81.T1 
by controlling E81.Q11 to open against E11.C111 during 
a temperature drop. E81.G1 should be set in permanent 
operation mode .  

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed.  

Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Exercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days.

Flow temperature sensor E12.T1 
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor.

Return temperature sensor E81.T82 
This sensor has to be an immersion sensor.
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Filling of the heating system 
Afterfilling of heating water is performed via E41.Q121, 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system vent. 

Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.Q104. 

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system, but optimal 
function is obtained when the heating system nominal 
flow equals that of the heat pump. With the heat pump 
in continuous operation, the temperature difference T8- 
T9 becomes the same as E11.T1 - E11.P111. The flow 
can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the thermal mixing valve E41.K101 
This valve is needed to prevent the elevated temperature 
during thermal disinfection to propagate throughout the 
heating system. The correct settings depend on national 
laws and regulations, but 55-60° C on E41.P111 is 
usually appropriate. The setting of this temperature has 
to be done when the temperature of E41.T3 is at least as 
high as that desired on E41.P111.

Adjustment of the flow in the hot water circulation
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, adjust E41.Q111 to a lower flow. 

Pool heat exchanger 
The heat exchanger should be of a type that can handle the 
pool water quality such as Clorine and some dirt depending 
on which type of pool filters that will be used. 
The pool heat exchanger should be dimensioned for a limited 
temperature loss (max 10 degrees) at the dimensioned 
heating need of the pool, as the temperature needed in the 
buffer E11.T1 will have a big impact on the seasonal 
performance of the installation. 

15
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System with electric additional heat and solar 

Overvew 
This system slution is intended for properties with one 
heating circuit and solar for heating and DHW 
production. 
Maximum system temperature for heating system is  
70/50 (70° flow, 50° return) at the selected DOT 
(dimensioning outdoor temperature). The property also 
requires a moderate amount of hot water, which is 
supplied through a hot water heater capable of receiving 
the full output fromt he heat pump. The heat pump has 
internal (built-in) electric additional heat. 

Function 
The heat pump supplies the majority of the required 
Building and pool heating, hot water and hot water 
circulation. The internal electric additional heat assists 
when the heat pump alone is unable to satisfy the 
heating demand. The electric additional heat can also 
thermically disinfect the hot water heater on a regular 
basis if needed. The heating circuit temperature 
demand is controlled through an accessory 
(Multi-regulator) to which an external sensor, a mixing 
valve and a circulation pump are connected. 
The solar charging of buffer and DHW cylinder is to be 
controlled from the solar controller. 

Heat production from heat pump E21 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the heat pump starts if E11.T1 
falls below the set point with current hysteresis. The 
heat pump stops when E11.T1 exceeds the set point 
with current hysteresis. 
The curve is calculated automatically from the basic 
settings. The customer has the option of adapting the 
curve in appropriate positions. 

Internal electric additional heat E21.E2, 3 steps 
Step-up of the electric additional heat is performed with 
a degree minute calculator from the difference between 
actual value and set point value E11.T1-3K. Step-down 
of the electric additional heat is performed with a degree 
minute calculator from the difference between actual 
value and set point value E11.T1. The number of steps 
allowed for the electric additional heat can be set 
separately for heating and hot water.  

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode. In summer 
mode G1 is halted except when in exercise mode. In 
case of an operational failure on E11.G1 and E12.G1 all 
heat production is stopped. 

Mixed heating circuit E12
When using E12, accessories are required, including 
Multi-regulator, sensor E12.T1 and circulation pump 
E12.G1. The flow set point value is calculated from the 
outdoor temperature E10.T2 and the heat curve for E12. 
Adjustments are made against flow temperature E12.T1 
by controlling E12.Q11 to open against E11.C111 during 
a temperature drop. E12.G1 can be set to be active in 
winter mode only or permanently.  

Hot water production to E41 
Hot water mode is activated when E41.T3 drops below 
the start temperature. Hot water mode ceases when 
E41.T3 and T9 exceeds the stop limit. In hot water mode 
the compressor starts and the 3-way valve E21.Q21 is 
put in hot water position. In summer mode the 3-way 
valve is permanantly in the hot water position. If the hot 
water heater is of the storage type the function "thermal 
disinfection" must be activated, which raises the 
temperature in the heater to a preset value weekly or 
daily at a predetermined time.  

Solar heating circuit E72 
The solar circuit will heat via the heat exchanger E72.E101. 
Solar will first heat the heating buffer E11.C111, as it is 
normally the coldest, and then the solar controller can switch 
to DHW heating using E72.Q111 to heat the DHW cylinder. 
This has to be controlled by a separate solar controller. 
Avoid higher temperature in heating buffer E11.C111 than 60 
degrees, because it can otherwise generate alarms when 
heat pump needs to go into heating mode again, because of 
hot water in the pipes between the buffer E11.C111 and the 
heat pump. 

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed.  

Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Exercise  operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days.

Flow temperature sensors E12.T1 
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor.
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Filling of the heating system 
Afterfilling of heating water is performed via E41.Q121, 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system vent. 
Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.Q104. 

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system, but optimal 
function is obtained when the heating system nominal 
flow equals that of the heat pump. With the heat pump 
in continuous operation, the temperature difference T8- 
T9 becomes the same as E11.T1 - E11.P111. The flow 
can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the thermal mixing valve E41.K101 
This valve is needed to prevent the elevated temperature 
during thermal disinfection to propagate throughout the 
heating system. The correct settings depend on national 
laws and regulations, but 55-60° C on E41.P111 is 
usually appropriate. The setting of this temperature has 
to be done when the temperature of E41.T3 is at least as 
high as that desired on E41.P111.

Adjustment of the flow in the hot water circulation
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, adjust E41.Q111 to a lower flow. 

Solar heat exchanger 
The temperature loss over the solar heat exchanger 
E72.E101 should not be larger than 10 degrees at nominal 
load to ensure good solar usage. 
If the tap water has high hardness, then limit the maximum 
temperature of the DHW cylinder. Coil cylinders are most 
sensitive, and should be limited to 65° if high hardness. 
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System with mixed additional heat  

Overview 
This system solution is intended for properties with two 
heating circuits, one of which requires more heat, e.g., 
radiators and floor heating. Maximum system 
temperature requirement is 70/50 (70° flow, 50° return) 
at the selected DOT (dimensioning outdoor 
temperature). The property also requires a moderate 
amount of hot water, which is supplied through a hot 
water heater not storing hot water and capable of 
receiving the full output from the heat pump. Mixed 
additional heat (boiler) that can be started and stopped 
by a signal from the heat pump is used as additional 
heat. 

Function 
The heat pump supplies the majority of the required 
heating, hot water and hot water circulation. The 
additional heat E71 assists when the heat pump alone is 
unable to satisfy the heating demand. The heating 
circuit with lower temperature demand is controlled 
through an accessory (Multi-regulator) to which an 
external sensor, a mixing valve and a circulation pump 
are connected. 

Heat production from heat pump E21 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the heat pump starts if E11.T1 
falls below the set point with current hysteresis. The 
heat pump stops when E11.T1 exceeds the set point 
with current hysteresis.  
The curve is calculated automatically from the basic 
settings. The customer has the option of adaspting the 
curve in appropriate positions. 

Control of mixed additional heat E71 
Engaging of of the mixed additional heat E71 is 
performed with a degree minute calculator from the 
difference between actual value and set point value 
E11.T1-3K. When the number of degree minutes is 
fulfilled, the system receives starting permission and the 
boiler circulation begins. When the thermostat 
E71.E1.B31 confirms that the working temperature has 
been reached, the mixing valve control of E71.E1.Q71 
begins. Disconnection occurs when the mixing valve has 
closed and the degree minute calculation of the 
difference between the E11.T11 actual value and set 
point value reaches the preset number of degree 
minutes.

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode.. In summer 
mode G1 is halted except when in anti-seizure mode. In 
case of an operational failure on E11.G1 and E12.G1 all 
heat production is stopped.. 

Mixed heating circuit E12 
When using E12, accessories are required, including 
Multi-regulator, sensor E12.T1 and circulation pump 
E12.G1. The flow set point value is calculated from the 
outdoor temperature E10.T2 and the heat curve for E12. 
Adjustments are made against flow temperature E12.T1 
by controlling E12.Q11 to open against E11.C111 during 
a temperature drop. E12.G1 can be set to be active in 
winter mode only or permanently.  

Hot water production to E41 
Hot water mode is activated when E41.T3 drops below 
the start temperature. Hot water mode ceases when 
E41.T3 and T9 exceeds the stop limit. In hot water mode 
the compressor starts and the 3-way valve E21.Q21 is 
put in hot water position. In summer mode the 3-way 
valve is permanantly in the hot water position.  

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed.  

Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Exercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days.

Flow temperature sensors E11.T1 and E12.T1 
For steel pipes these sensors must be of immersion type. 
For copper pipe it can be a contact sensor.
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Filling of the heating system 
Afterfilling of heating water is performed via E41.Q121 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system vent. 

Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.Q104. 

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system, but optimal 
function is obtained when the heating system nominal 
flow equals that of the heat pump. With the heat pump 
in continuous operation, the temperature difference T8- 
T9 becomes the same as E11.T1 - E11.P111. The flow 
can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the flow in the hot water circulation 
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, adjust E41.Q111 to a lower flow

Adjusting of mixed additional heat E71 
The internal temperature regulation of the additional 
heat should be set about 10K above the maximal 
heating system temperature (the highest flow 
temperature of the heat curve). The start signal from 
the heat pump is connected in such a way that the 
additional heat cannot be started in the absence of this 
signal, but without the security function, requiring 
manual acknowledgement, going off. The boiler alarm 
should not be connected to the heat pump; if the 
additional heat is not hot within a reasonable amount 
of time an alarm is received through 
the thermostat E71.E1.B31.
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System with modulating additional heat  

Overview 
This system solution is intended for properties with two 
heating circuits, one of which requires more heat, e.g., 
radiators and floor heating. Maximum system 
temperature requirement is 70/50 (70° flow, 50° return) 
at the selected DOT (dimensioning outdoor 
temperature). The property also requires a moderate 
amount of hot water, which is supplied through a hot 
water heater not storing hot water and capable of 
receiving the full output from the heat pump. The output 
of additional heat (boiler) is controlled via a 0-10V signal  
from the heat pump  

Function 
The heat pump supplies the majority of the required 
heating, hot water and hot water circulation. The 
additional heat E71 assists when the heat pump alone is 
unable to satisfy the heating demand. The heating 
circuit with lower temperature demand is controlled 
through an accessory (Multi-regulator) to which an 
external sensor, a mixing valve and a circulation pump 
are connected. 

Heat production from heat pump E21 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the heat pump starts if E11.T1 
falls below the set point with current hysteresis. The 
heat pump stops when E11.T1 exceeds the set point 
with current hysteresis.  
The curve is calculated automatically from the basic 
settings. The customer has the option of adaspting the 
curve in appropriate positions. 

Control of modulating additional heat E71 
Engaging of the mixed additional heat E71 is 
performed with a degree minute calculator from the 
difference between actual value and set point value 
E11.T1-3K. When the number of degree minutes is 
fulfilled, the system receives starting permission and the 
boiler circulation begins and the 0-10V signal increases 
to increase the output of the boiler. 
 Disconnection occurs when the 0-10V signal has 
reached zero and the degree minute calculation of the 
difference between the E11.T11 actual value and set 
point value reaches the preset number of degree 
minutes.

Flow temperature sensors E11.T1 and E12.T1 
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor.

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode.. In summer 
mode G1 is halted except when in anti-seizure mode. In 
case of an operational failure on E11.G1 and E12.G1 all 
heat production is stopped.. 

Mixed heating circuit E12 
When using E12, accessories are required, including 
Multi-regulator, sensor E12.T1 and circulation pump 
E12.G1. The flow set point value is calculated from the 
outdoor temperature E10.T2 and the heat curve for E12. 
Adjustments are made against flow temperature E12.T1 
by controlling E12.Q11 to open against E11.C111 during 
a temperature drop. E12.G1 can be set to be active in 
winter mode only or permanently.  

Hot water production to E41 
Hot water mode is activated when E41.T3 drops below 
the start temperature. Hot water mode ceases when 
E41.T3 and T9 exceeds the stop limit. In hot water mode 
the compressor starts and the 3-way valve E21.Q21 is 
put in hot water position. In summer mode the 3-way 
valve is permanantly in the hot water position.  

Hot water production to E42 
E42 is an electrical DHW heater that is always kept at a 
high temperature by intregrated electrical heater controlled 
by itegrated electric thermostat. 
E42 is only used during maximum tappings when E41 can 
not reach the required temperature of DHW, this is done via 
thermal mixing valve E41.K41 set at required DHW 
temperature. 

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed.  

Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Exercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days.
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Filling of the heating system 
Afterfilling of heating water is performed via E41.Q121 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system vent. 

Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.Q104. 

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system, but optimal 
function is obtained when the heating system nominal 
flow equals that of the heat pump. With the heat pump 
in continuous operation, the temperature difference T8- 
T9 becomes the same as E11.T1 - E11.P111. The flow 
can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the flow in the hot water circulation 
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, adjust E41.Q111 to a lower flow

Adjustment of mixed additional heat E71 
The internal maximum temperature limitation of the 
additional heat should be set about 5K above the 
maximal heating system temperature (the highest flow 
temperature of the heat curve). The start signal from 
the heat pump is connected in such a way that the 
additional heat cannot be started in the absence of this 
signal, but without the security function, requiring 
manual acknowledgement, going off. The boiler alarm 
should be connected to the heat pump. But make sure 
that the signal is potential-free. If not use a relay in 
between. 230V to the alarm input in the heat pump will 
destroy the heat pump control.
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System with mixed additional heat gas boiler  

Overview 
This system solution is intended for properties with two 
heating circuits, one of which requires more heat, e.g., 
radiators and floor heating. Maximum system 
temperature requirement is 70/50 (70° flow, 50° return) 
at the selected DOT (dimensioning outdoor 
temperature). The property also requires a moderate 
amount of hot water, which is preheated in a hot 
water heater not storing hot water and capable of 
receiving the full output from the heat pump, and after- 
heated via a DHW storage cylinder heated by the gas 
boiler.  

Function 
The heat pump supplies the majority of the required 
heating, and hot water, but hot water circulation and 
afterheating of DHW circulation is handled by the gas 
boiler. The additional heat E71 assists when the heat 
pump alone is unable to satisfy the heating demand. 
The heating circuit with lower temperature demand is 
controlled through an accessory (Multi-regulator) to 
which an external sensor, a mixing valve and a 
circulation pump are connected. 

Heat production from heat pump E21 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the heat pump starts if E11.T1 
falls below the set point with current hysteresis. The 
heat pump stops when E11.T1 exceeds the set point 
with current hysteresis.  
The curve is calculated automatically from the basic 
settings. The customer has the option of adaspting the 
curve in appropriate positions. 

Control of mixed additional heat E71 
Engaging of of the mixed additional heat from E71 is 
performed with a degree minute calculator from the 
difference between actual value and set point value 
E11.T1-3K. When the number of degree minutes is 
fulfilled,and the thermostat E71.E1.B31 confirms that 
the working temperature is up, the mixing valve control 
of E71.E1.Q71 begins. Disconnection occurs when the 
mixing valve has closed and the degree minute 
calculation of the difference between the E11.T11 actual 
value and setpoint value reaches the preset number of 
degreeminutes. 

Flow temperature sensors E11.T1 and E12.T1 
For steel pipes these sensors must be of immersion 
type. For copper pipe it can be a contact sensor.

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode.. In summer 
mode G1 is halted except when in anti-seizure mode. In 
case of an operational failure on E11.G1 and E12.G1 all 
heat production is stopped.. 

Mixed heating circuit E12 
When using E12, accessories are required, including 
Multi-regulator, sensor E12.T1 and circulation pump 
E12.G1. The flow set point value is calculated from the 
outdoor temperature E10.T2 and the heat curve for E12. 
Adjustments are made against flow temperature E12.T1 
by controlling E12.Q11 to open against E11.C111 during 
a temperature drop. E12.G1 can be set to be active in 
winter mode only or permanently.  

Hot water production to E41 
Hot water mode is activated when E41.T3 drops below 
the start temperature. Hot water mode ceases when 
E41.T3 and T9 exceeds the stop limit. In hot water mode 
the compressor starts and the 3-way valve E21.Q21 is 
put in hot water position. In summer mode the 3-way 
valve is permanently in the hot water position.  

Hot water production to E42 
E42 is a DHW heater that is heated by the gas boiler E71. 
Temperature in E42 is controlled by the boiler control, that 
also controls E71.E1.Q72. 
E42 is always handling all DHW circulation heating and 
afterheating. 
DHW temperature is controlled via thermal mixing valve 
E41.K41, set at required DHW temperature. 

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed.  

Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Exercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days.
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Filling of the heating system 
Afterfilling of heating water is performed via E41.Q121 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system vent. 

Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.Q104. 

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system, but optimal 
function is obtained when the heating system nominal 
flow equals that of the heat pump. With the heat pump 
in continuous operation, the temperature difference T8- 
T9 becomes the same as E11.T1 - E11.P111. The flow 
can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the flow in the hot water circulation 
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, adjust E41.Q111 to a lower flow

Adjustment of mixed additional heat E71 
The internal temperature regulation of the additional 
heat should be set about 10K above the maximal 
heating system temperature (the highest flow 
temperature of the heat curve). The start signal from 
the heat pump is not to be connected, as the boiler 
always needs to be able to heat E42. 
The boiler alarm should not be connected to the heat 
pump; if the additional heat is not hot within a 
reasonable amount of time from the time that 
additional heat is needed, an alarm is received through 
the thermostat E71.E1.B31.
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System with District heating

Overview 
This system solution is intended for properties with one 
heating circuit, Maximum system temperature requirement is 
70/50 (70° flow, 50° return) at the selected DOT 
(dimensioning outdoor temperature). The property also 
requires a moderate amount of hot water, which is supplied 
through a hot water heater not storing hot water and capable 
of receiving the full output from the heat pump with pre-and 
after heating with district heating in addition, 
 which controlled through an accessory (Multiregulator) 
Additional heat from District heating is controlled from the 
heatpump control. 
This system is mainly intended for exhaust air heat recovery. 

Function 
The heat pump supplies the majority of the required 
heating, hot water and hot water circulation. Additional heat 
from district heating when the heat pump alone is 
unable to satisfy the heating and/or DHW demand. 

Heat production from heat pump E21 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the heat pump starts if E11.T1 
falls below the set point with current hysteresis. The 
heat pump stops when E11.T1 exceeds the set point 
with current hysteresis.  
The curve is calculated automatically from the basic 
settings. The customer has the option of adapting the 
curve in appropriate positions. 

Control of District heating E71 
Engaging of of the mixed additional heat E71 is 
performed with a degree minute calculator from the 
difference between actual value and set point value 
E11.T1-3K. When the number of degree minutes is 
fulfilled, and when the pressostat 
E51.B11 confirms that there is flow trough the heat 
exchanger E51.E53, the primary valve control of E51.Q52 
begins. Disconnection occurs when the mixing valve has 
closed and the degree minute calculation of the 
difference between the E11.T11 actual value and set 
point value reaches the preset number of degree 
minutes.

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode.. In summer 
mode G1 is halted except when in exercise mode. In 
case of an operational failure on E11.G1 all 
heat production is stopped.. 

Hot water production to E41 with heatpump 
Hot water mode is activated when E41.T3 drops below 
the start temperature. Hot water mode ceases when 
E41.T3 and T9 exceeds the stop limit. In hot water mode 
the compressor starts and the 3-way valve E21.Q21 is 
put in hot water position. In summer mode the 3-way 
valve is permanantly in the hot water position.  

Hot water production to E41 with district heating 
After-heating with E51.E51  is only used during maximum 
tappings when the water out of E41 does not reach the 
required temperature of DHW, as sensed by E41.T11, 
which then regulates E51.Q51 to open to keep setpoint of 
E41.T11. E51.E51 then also pre-heats DHW in order to 
keep district heating return temperature low. 

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed.  

Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Exercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days.

Flow temperature sensors E11.T1  
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor. 

Flow temperature sensors E41.T1  
To match the quick changes in tapping’s, this sensor must 
be a immersion sensor without sensor pocket.
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Filling of the heating system 
Afterfilling of heating water is performed via E41.Q121 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When glycol is used as antifreeze (only working alternative 
for exhaust-air heat recovery systems), 
automatic de-airing valves with microbubble separators are 
required instead of E31.C102 and E31.Q25. 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 

Dirt separator for the heating system. 
If heatpumps are to be installed in an existing building,  
Dirt filter in heating return is recommended. 

Heating system flow 
Both heatpumps and district heating needs low return 
temperature, so therefore they are connected in parallel. 
As this system is intended for exhaust-air heat recovery, 
the nominal flow of the system should be more than twice the 
flow of the heatpumps, so when district heating and 
heatpump works toghethter, there are flow enough for both 
the heatpump and district heat exchanger, even if the flow is 
not as high as nominal. 

Adjustment of the flow in the hot water circulation 
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, adjust E41.Q111 to a lower flow

Adjustment of additional heat from district heating
It is important that the pressostat is connected to 
straight pipe, not at bends. Set the pressostat to its 
most sensitive setting.
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System with cascading of HE E  

Overview 
This system solution is intended for properties with two 
heating circuits, one of which requires more heat, e.g., 
radiators and floor heating. Maximum system 
temperature requirement is 70/50 (70° flow, 50° return) 
at the selected DOT (dimensioning outdoor 
temperature). The property also requires a small 
amount of hot water, which is supplied through a hot 
water heater capable of receiving the full output from 
heat pump E21. 
Both heatpumps has internal (built-in) electric additional 
heaters, but only the one in E21 can be used. 

Function 
The heat pumps supply the majority of the required 
heating, hot water and hot water circulation. The 
internal electric additional heat of E21 can assist when 
the heat pump alone is unable to satisfy the heating 
demand. The internal electric additional heat of E21 can 
also, on a regular basis, disinfect the hot water heater. 
The heat circuit with lower temperature 
demand is controlled through an accessory (Multiregulator) 
to which an external sensor, a mixing valve 
and a circulation pump are connected. 

Heat production from heat pumps E21 and E22 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the respective heat pump (E21, 
E22) starts when E11.T1 falls below the preset 
temperature by the current heat pump hysteresis, and 
stops when E11.T1 rises above the preset temperature 
by the current heat pump hysteresis. Once stopped, the 
respective heat pump is blocked from restarting for 10 
minutes. The hysteresis is floating and individual for 
each heat pump. This means that the starting order of 
the heat pumps fluctuates; the one with the longest 
nonoperating time will start first and the one with the 
longest operating time will stop first. 

Internal electric additional heat E21.F21.E2, 3 steps 
Step-up of the electric additional heat is performed with 
a degree minute calculator from the difference between 
actual value and set point value E11.T1-3K. Step-down of 
the electric additional heat is performed with a degree 
minute calculator from the difference between actual 
value and set point value E11.T1. The number of steps 
allowed for the electric additional heat can be set 
separately for heating and hot water. 

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode. In summer mode 
G1 is halted except when in excercise mode. In case 
of an operational failure on E11.G1 and E12.G1 all heat 
production is stopped.  

Mixed heating circuit E12 
When using E12, accessories are required, including 
Multi-regulator, sensor E12.T1 and circulation pump 
E12.G1. The flow set point value is calculated from the 
outdoor temperature E10.T2 and the heat curve for E12. 
Adjustments are made against flow temperature E12.T1 
by controlling E12.Q11 to open against E11.C111 during 
a temperature drop. E12.G1 can be set to be active in 
winter mode only or permanently.  

Hot water production to E41 
The heat pump E21 should be set to use a local hot 
water sensor. Hot water mode is activated when E41.T3 
drops below the start temperature. Hot water mode 
ceases when E41.T3 and T9 exceeds the stop limit. In 
hot water mode the compressor starts and the 3-way 
valve E21.Q21 is put in hot water position. In summer 
mode the 3-way valve is permanantly in the hot water 
position. The function "thermal disinfection" must be 
activated, raising the temperature in the heater to a 
preset value weekly or daily at a predetermined time. 

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed. 

Flow temperature sensors E11.T1 and E12.T1 
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor.
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Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Excercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days. 

Filling the heating system 
Afterfilling of heating water is performed via E41.Q121 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system microbubble-separator. 

Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.V101. When cascading a separate dirt separator is
required for connection to preexisting heating systems.

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system. Connection 
of the heat pumps to the buffer tank E11.C111 increases 
the optimum flow area of the heating system in such a 
way that the nominal heating system flow lies between 
the nominal flow for E22 and the sum of the nominal 
flows for E21 and E22. With the heat pump in continuous 
operation, the temperature difference E22.T8-E21.T9 
becomes 2-4 degrees higher than E11.T1-E11.P111. The 
flow can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the flow in the hot water circulation 
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, E41.Q111 may be choked. 

Adjustment of the thermal mixing valve E41.K101 
This valve is needed to prevent the elevated temperature 
during thermal disinfection to propagate throughout the 
heating system. The correct settings depend on national 
laws and regulations, but 55-60 °C on E41.P111 is 
usually appropriate. The setting of this temperature has 
to be done when the temperature of E41.T3 is at least as 
high as that desired on E41.P111.
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System with cascading of HE D and Gasboiler  

Overview 
This system solution is intended for properties with two 
heating circuits, one of which requires more heat, e.g., 
radiators and floor heating. Maximum system 
temperature requirement is 70/50 (70° flow, 50° return) 
at the selected DOT (dimensioning outdoor 
temperature). The property also requires a rather big 
amount of hot water, which is supplied through four 
hot water heaters capable of receiving the full 
output from the heat pump they are connected to.  
Mixed additional heat (boiler) that can be started and 
stopped by a signal from the heat pump is used as 
additional heat. 

Function 
The heat pump supplies the majority of the required 
heating,and hot water but hot water circulation and 
after heating of DHW circulation is handled by the gas 
boiler. The additional heat E71 assists when the heat 
pump alone is unable to satisfy the heating demand. 
The heating circuit with lower temperature demand is 
controlled through an accessory (Multi-regulator) to 
which an external sensor, a mixing valve and a circulation 
pump are connected. 

Heat production from heat pumps E21 and E22 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the respective heat pump (E21, 
E22) starts when E11.T1 falls below the preset 
temperature by the current heat pump hysteresis, and 
stops when E11.T1 rises above the preset temperature 
by the current heat pump hysteresis. Once stopped, the 
respective heat pump is blocked from restarting for 10 
minutes. The hysteresis is floating and individual for 
each heat pump. This means that the starting order of 
the heat pumps fluctuates; the one with the longest 
nonoperating time will start first and the one with the 
longest operating time will stop first. 

Control of mixed additional heat E71 
Engaging of of the mixed additional heat from E71 is 
performed with a degree minute calculator from the 
difference between actual value and set point value 
E11.T1-3K. When the number of degree minutes is 
fulfilled,and the thermostat 
E71.E1.B31 confirms that the working temperature is up, 
the mixing valve control of E71.E1.Q71 
begins. Disconnection occurs when the mixing valve has 
closed and the degree minute calculation of the 
difference between the E11.T11 actual value and set 
point value reaches the preset number of degree 
minutes.
.

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode. In summer mode 
G1 is halted except when in excercise mode. In case 
of an operational failure on E11.G1 and E12.G1 all heat 
production is stopped.  

Hot water production to E41 
The heat pump E21 should be set to use a local hot 
water sensor. Hot water mode is activated when E41.T3 
drops below the start temperature. Hot water mode 
ceases when E41.T3 and T9 exceeds the stop limit. In 
hot water mode the compressor starts and the 3-way 
valve E21.Q21 is put in hot water position. In summer 
mode the 3-way valve is permanantly in the hot water 
position.  
.

DHW heating with boiler via heat exchanger E43 
When boiler E71 is on, Boiler circulation pump E71.G1 starts 
and DHW can be heated, controlled by, Multi-regulator 
acessory, sensor E41.T1 by controlling E71.Q71 to open 
against E43 during a temperature drop. 

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed. 

Flow temperature sensors E11.T1 and E12.T1 
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor. 
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Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Excercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days. 

Filling the heating system 
Afterfilling of heating water is performed via E41.Q121 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system microbubble-separator. 

Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.V101. When cascading a separate dirt separator is
required for connection to preexisting heating systems.

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system. Connection 
of the heat pumps to the buffer tank E11.C111 increases 
the optimum flow range of the heating system in such a 
way that the nominal heating system flow lies between 
the nominal flow for E22 and the sum of the nominal 
flows for E21 and E22. With the heat pump in continuous 
operation, the temperature difference E22.T8-E21.T9 
becomes 2-4 degrees higher than E11.T1-E11.P111. The 
flow can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the flow in the hot water circulation 
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, E41.Q111 may be choked. 

Adjusting of mixed additional heat E71 
The internal temperature regulation of the additional 
heat should be set about 10K above the maximal heating 
system temperature (the highest flow temperature of the 
heat curve). The start signal from the heat pump is not to 
be connected, as the boiler always needs to be able to heat 
E42.
The boiler alarm should not be connected to the heat 
pump; if the additional heat is not hot within a reasonable 
amount of time from the time than additional heat is 
needed, an alarm is received through the thermostat 
E71.E1.B31
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System with cascading of HE D  

Overview 
This system solution is intended for properties with one 
heating circuit. Maximum system 
temperature requirement is 70/50 (70° flow, 50° return) 
at the selected DOT (dimensioning outdoor 
temperature). The property also requires a rather big 
amount of hot water, which is supplied through four 
hot water heaters capable of receiving the full 
output from the heat pump they are connected to.  
Mixed additional heat (boiler) that can be started and 
stopped by a signal from the heat pump is used as 
additional heat. 

Function 
The heat pumps supply the majority of the required 
heating, hot water and hot water circulation.  
The additional heat E71 assists when the heat pump alone 
is unable to satisfy the heating demand 
The DHW cylinders should be of a type that does not 
store hot water. The boiler can also heat DHW via a heat 
exchanger, which is controlled through an accessory 
(Multiregulator) to which an external sensor 
 and a mixing valve is connected. 

Heat production from heat pumps E21 and E22 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the respective heat pump (E21, 
E22) starts when E11.T1 falls below the preset 
temperature by the current heat pump hysteresis, and 
stops when E11.T1 rises above the preset temperature 
by the current heat pump hysteresis. Once stopped, the 
respective heat pump is blocked from restarting for 10 
minutes. The hysteresis is floating and individual for 
each heat pump. This means that the starting order of 
the heat pumps fluctuates; the one with the longest 
nonoperating time will start first and the one with the 
longest operating time will stop first. 

Control of mixed additional heat E71 
Engaging of of the mixed additional heat E71 is 
performed with a degree minute calculator from the 
difference between actual value and set point value 
E11.T1-3K. When the number of degree minutes is 
fulfilled, the system receives starting permission and the 
boiler circulation begins. When the thermostat 
E71.E1.B31 confirms that the working temperature has 
been reached, the mixing valve control of E71.E1.Q71 
begins. Disconnection occurs when the mixing valve has 
closed and the degree minute calculation of the 
difference between the E11.T11 actual value and set 
point value reaches the preset number of degree 
minutes.

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode. In summer mode 
G1 is halted except when in excercise mode. In case 
of an operational failure on E11.G1 and E12.G1 all heat 
production is stopped.  

Hot water production to E41.C111 and E41.C112 
The heat pump E21 should be set to use a local hot 
water sensor. Hot water mode is activated when E41.T3 
drops below the start temperature. Hot water mode 
ceases when E41.T3 and T9 exceeds the stop limit. In 
hot water mode the compressor starts and the 3-way 
valve E41.Q11 is put in hot water position. In summer 
mode the 3-way valve is permanantly in the hot water 
position.  

Hot water production to E42.C111 and E41.C112 
The heat pump E22 should be set to use a local hot 
water sensor. Hot water mode is activated when E42.T3 
drops below the start temperature. Hot water mode 
ceases when E42.T3 and T9 exceeds the stop limit. In 
hot water mode the compressor starts and the 3-way 
valve E42.Q11 is put in hot water position. In summer 
mode the 3-way valve is permanantly in the hot water 
position.  

DHW heating with boiler via heat exchanger E43 
When boiler E71 is on, Boiler circulation pump E71.G1 starts 
and DHW can be heated, controlled by, Multi-regulator 
acessory, sensor E41.T1 by controlling E71.Q71 to open 
against E43 during a temperature drop. 

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed. 

Flow temperature sensor E11.T1  
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor. 

Flow temperature sensor E41.T1  
To match the quick changes in tapping’s, this sensor must be a 
immersion sensor without sensor pocket.
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Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Excercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
runs for one minute if they have not been 
used for 7 days. 

Filling the heating system 
Afterfilling of heating water is performed via E41.Q121 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system microbubble-separator. 

Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.V101. When cascading a separate dirt separator is
required for connection to preexisting heating systems.

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system. Connection 
of the heat pumps to the buffer tank E11.C111 increases 
the optimum flow area of the heating system in such a 
way that the nominal heating system flow lies between 
the nominal flow for E22 and the sum of the nominal 
flows for E21 and E22. With the heat pump in continuous 
operation, the temperature difference E22.T8-E21.T9 
becomes 2-4 degrees higher than E11.T1-E11.P111. The 
flow can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the flow in the hot water circulation 
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, E41.Q111 may be choked. 

Adjusting of mixed additional heat E71 
The internal temperature regulation of the additional 
heat should be set about 10K above the maximal heating 
system temperature (the highest flow temperature of the 
heat curve). The start signal from the heat pump is 
connected in such a way that the additional heat cannot be 
started in the absence of this signal, but without the 
security function, requiring manual acknowledgement, 
going off. The boiler alarm should not be connected to the 
heat pump; if the additional heat is not hot within a 
reasonable amount of time an alarm is received through 
the thermostat E71.E1.B31.
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System with District heating and cascading of HE D 

Overview 
This system solution is intended for properties with one 
heating circuit, Maximum system temperature requirement is 
70/50 (70° flow, 50° return) at the selected DOT 
(dimensioning outdoor temperature). The property also 
requires a moderate amount of hot water, which is supplied 
through a hot water heater not storing hot water and capable 
of receiving the full output from the heat pump with pre-and 
after heating with district heating in addition, 
 which controlled through an accessory (Multiregulator) 
Additional heat from District heating is controlled from the 
heatpump control. 
This system is mainly intended for exhaust air heat recovery. 

Function 
The heat pumps supplies the majority of the required 
heating, hot water and hot water circulation. Additional heat 
from district heating when the heat pump alone is 
unable to satisfy the heating and/or DHW demand. 

Heat production from heat pumps E21 and E22 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the respective heat pump (E21, 
E22) starts when E11.T1 falls below the preset 
temperature by the current heat pump hysteresis, and 
stops when E11.T1 rises above the preset temperature 
by the current heat pump hysteresis. Once stopped, the 
respective heat pump is blocked from restarting for 10 
minutes. The hysteresis is floating and individual for 
each heat pump. This means that the starting order of 
the heat pumps fluctuates; the one with the longest 
nonoperating time will start first and the one with the 
longest operating time will stop first 

Control of District heating E71 
Engaging of of the mixed additional heat E71 is 
performed with a degree minute calculator from the 
difference between actual value and set point value 
E11.T1-3K. When the number of degree minutes is 
fulfilled, and when the pressostat 
E51.B11 confirms that there is flow trough the heat 
exchanger E51.E53, the primary valve control of E51.Q52 
begins. Disconnection occurs when the mixing valve has 
closed and the degree minute calculation of the 
difference between the E11.T11 actual value and set 
point value reaches the preset number of degree 
minutes.

Flow temperature sensors E11.T1  
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor. 

Flow temperature sensors E41.T1  
To match the quick changes in tapping’s, this sensor must 
 be a immersion sensor without sensor pocket.

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode.. In summer 
mode G1 is halted except when in exercise mode. In 
case of an operational failure on E11.G1 all 
heat production is stopped.. 

Hot water production to E41 with heatpump 
Hot water mode is activated when E41.T3 drops below 
the start temperature. Hot water mode ceases when 
E41.T3 and T9 exceeds the stop limit. In hot water mode 
the compressor starts and the 3-way valve E21.Q21 is 
put in hot water position. In summer mode the 3-way 
valve is permanantly in the hot water position.  

Hot water production to E41 with district heating 
After-heating with E51.E51  is only used during maximum 
tappings when the water out of E41 does not reach the 
required temperature of DHW, as sensed by E41.T11, 
which then regulates E51.Q51 to open to keep setpoint of 
E41.T11. E51.E51 then also pre-heats DHW in order to 
keep district heating return temperature low. 

Hot water production to E42 
The heat pump E22 should be set to use a local hot 
water sensor. Hot water mode is activated when E42.T3 
drops below the start temperature. Hot water mode 
ceases when E42.T3 and T9 exceeds the stop limit. In 
hot water mode the compressor starts and the 3-way 
valve E22.Q21 is put in hot water position. In summer 
mode the 3-way valve is permanantly in the hot water 
position 

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed.  

Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Exercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
runs for one minute if they have not been 
used for 7 days.
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Filling of the heating system 
Afterfilling of heating water is performed via E41.Q121 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When glycol is used as antifreeze (only working alternative 
for exhaust-air heat recovery systems), 
automatic de-airing valves with microbubble separators are 
required instead of E31.C102 and E31.Q25. 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 

Dirt separator for the heating system. 
If heatpumps are to be installed in an existing building,  
Dirt filter in heating return is recommended. 

Heating system flow 
Both heatpumps and district heating needs low return 
temperature, so therefore they are connected in parallel. 
As this system is intended for exhaust-air heat recovery, 
the nominal flow of the system should be more than twice the 
combined flow of the heatpumps, so when district heating 
and heatpump works toghethter, there are flow enough for 
both the heatpump and district heat exchanger, even if the 
flow is not as high as nominal. 

Adjustment of the flow in the hot water circulation 
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, adjust E41.Q111 to a lower flow

Adjustment of additional heat from district heating
It is important that the pressostat is connected to 
straight pipe, not at bends. Set the pressostat to its 
most sensitive setting.

42



43



System with cascading of HE E and HE D  

Overview 
This system solution is intended for properties with two 
heating circuits, one of which requires more heat, e.g., 
radiators and floor heating. Maximum system 
temperature requirement is 70/50 (70° flow, 50° return) 
at the selected DOT (dimensioning outdoor 
temperature). The property also requires a moderate 
amount of hot water, which is supplied through two 
cascaded hot water heaters capable of receiving the full 
output from the heat pump they are connected to. The 
heat pump E21 has internal (built-in) electric additional 
heat. 

Function 
The heat pumps supply the majority of the required 
heating, hot water and hot water circulation. The 
internal electric additional heat of E21 can assist when 
the heat pump alone is unable to satisfy the heating 
demand. The internal electric additional heat of E21 can 
also, on a regular basis, disinfect the hot water heater 
E41 which should be of a type that stores hot water. 
E42, heated by E22, should be of a type that does not 
store hot water. The heat circuit with lower temperature 
demand is controlled through an accessory (Multiregulator) 
to which an external sensor, a mixing valve 
and a circulation pump are connected. 

Heat production from heat pumps E21 and E22 
The set point value for the flow is calculated from the 
outdoor temperature E10.T2 and the heat curve. 
Adjustments are made against the flow temperature 
E11.T1. In winter mode the respective heat pump (E21, 
E22) starts when E11.T1 falls below the preset 
temperature by the current heat pump hysteresis, and 
stops when E11.T1 rises above the preset temperature 
by the current heat pump hysteresis. Once stopped, the 
respective heat pump is blocked from restarting for 10 
minutes. The hysteresis is floating and individual for 
each heat pump. This means that the starting order of 
the heat pumps fluctuates; the one with the longest 
nonoperating time will start first and the one with the 
longest operating time will stop first. 

Internal electric additional heat E21.F21.E2, 3 steps 
Step-up of the electric additional heat is performed with 
a degree minute calculator from the difference between 
actual value and set point value E11.T1-3K. Step-down of 
the electric additional heat is performed with a degree 
minute calculator from the difference between actual 
value and set point value E11.T1. The number of steps 
allowed for the electric additional heat can be set 
separately for heating and hot water. 

E11.G1 Circulation pump heating 
E11.G1 is always active in winter mode. In summer mode 
G1 is halted except when in excercise mode. In case 
of an operational failure on E11.G1 and E12.G1 all heat 
production is stopped.  

Mixed heating circuit E12 
When using E12, accessories are required, including 
Multi-regulator, sensor E12.T1 and circulation pump 
E12.G1. The flow set point value is calculated from the 
outdoor temperature E10.T2 and the heat curve for E12. 
Adjustments are made against flow temperature E12.T1 
by controlling E12.Q11 to open against E11.C111 during 
a temperature drop. E12.G1 can be set to be active in 
winter mode only or permanently.  

Hot water production to E41 
The heat pump E21 should be set to use a local hot 
water sensor. Hot water mode is activated when E41.T3 
drops below the start temperature. Hot water mode 
ceases when E41.T3 and T9 exceeds the stop limit. In 
hot water mode the compressor starts and the 3-way 
valve E21.Q21 is put in hot water position. In summer 
mode the 3-way valve is permanantly in the hot water 
position. The function "thermal disinfection" must be 
activated, raising the temperature in the heater to a 
preset value weekly or daily at a predetermined time. 

Hot water production to E42 
The heat pump E22 should be set to use a local hot 
water sensor. Hot water mode is activated when E42.T3 
drops below the start temperature. Hot water mode 
ceases when E42.T3 and T9 exceeds the stop limit. In 
hot water mode the compressor starts and the 3-way 
valve E22.Q21 is put in hot water position. In summer 
mode the 3-way valve is permanantly in the hot water 
position.  

Pump control heat carrier pump G2 
G2 starts before the compressor and runs for a while 
after the compressor stops. G2 is regulated to keep a 
constant temperature difference for T8-T9, which can be 
set individually for heating and hot water. G2 can be set 
to run at a constant, preset speed. 

Flow temperature sensors E11.T1 and E12.T1 
For steel pipes this sensor must be of immersion type. 
For copper pipe it can be a contact sensor.
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Pump control collector circuit pump G3 
G3 starts before the compressor and runs for a while 
after the compressor stops. G3 is regulated against T11 
in order to keep a constant temperature difference T10- 
T11 within the normal working interval. Outside normal 
collector circuit temperatures, the temperature 
difference is adjusted to achieve optimal operation. 
Alternatively, a fixed speed can be set.  

Excercise operation 
All circulation pumps, and the 3-way valve Q21/E4x.Q1x, 
are run for one minute if they have not been 
used for 7 days. 

Filling the heating system 
Afterfilling of heating water is performed via E41.Q121 
which must comply with EN 1717. Afterfilling in this 
fashion, via hot water in the hot water heater, minimizes 
the amount of gas introduced into the heating system 
since it is vented largely through E21.F111 during filling 
or immediately after. Afterfilling more than twice a year 
is indicative of a too small expansion vessel or leakage. 
Refilling of water may be required more frequently for a 
certain time after commissioning. 

De-airing of collector circuit 
When ethanol is used as antifreeze it is important that 
there are no automatic venting devices in the collector 
circuit since these will tend to vent the ethanol over 
time. Instead, there is a 4.5 liter plastic vessel E31.C102 
where air gathers and is vented manually via E31.Q25. 
When glycol is used as antifreeze, automatic vents with 
microbubble separators are required instead of 
E31.C102 and E31.Q25. 

De-airing of heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function, together with the vent 
E11.F111, as a heating system microbubble-separator. 

Dirt separator for the heating system 
The type and positioning in the system of the buffer tank 
E11.C111 makes it function also as a sediment 
separator. Gathered sediment can be flushed out via 
E11.V101. When cascading a separate dirt separator is
required for connection to preexisting heating systems.

Adjustment of heating system flow 
The connecting mode according to this system solution 
works for any low-flow or high-flow system. Connection 
of the heat pumps to the buffer tank E11.C111 increases 
the optimum flow area of the heating system in such a 
way that the nominal heating system flow lies between 
the nominal flow for E22 and the sum of the nominal 
flows for E21 and E22. With the heat pump in continuous 
operation, the temperature difference E22.T8-E21.T9 
becomes 2-4 degrees higher than E11.T1-E11.P111. The 
flow can be adjusted primarily by adjusting the pressure 
height of pumps E11.G1 and E12.G1, respectively. 
However, a correct flow may have the consequence that 
only part of the heating system becomes hot. This means 
that the heating system needs adjusting (radiators/floor 
heating). 

Adjustment of the flow in the hot water circulation 
In order to maintain the dimensioned capacity of the hot 
water heater E41 it is important that the flow in the hot 
water circulation is not too high so that mixing occurs in 
the tank. The temperature difference between E41.P111 
and E41.P112 should be about 5K. If the difference is too 
small, E41.Q111 may be choked. 

Adjustment of the thermal mixing valve E41.K101 
This valve is needed to prevent the elevated temperature 
during thermal disinfection to propagate throughout the 
heating system. The correct settings depend on national 
laws and regulations, but 55-60 °C on E41.P111 is 
usually appropriate. The setting of this temperature has 
to be done when the temperature of E41.T3 is at least as 
high as that desired on E41.P111.

45



46



Passive cooling 

Overview 
This system solution is intended for properties 
with fluid-distributed cooling. 

Dimensioning
First do a VPW2100 calculation for ground source, 
 to find out needed active bore length for heating. 
Then open file “Passive cooling.xls”. to find out if bore 
length for heating is sufficient for the cooling need. 
If only a limited additional borelength is needed, then it is 
best to add it, but if several boreholes more is needed,  
consider the alternative with combined active and passive 
cooling. The system is not very sensitive when it comes to 
dimensioning of output, if say 20% higher cooling is 
needed than dimensioned, the outcome is only 1-2 
degrees higher brine temperature, to become the needed 
output. 

E31.G31 must be dimensioned to handle the flow and 
pressure loss in the cooling unit as well as the collectors. 

Function 
When cooling is needed, E31.G31 is started to circulate 
brine to collectors. Cooling capacity can be achieved 
either by 0-10V speed control of E31.G31 or by using 2-
way valves in the cooling system which in turn affects the 
internal delta pressure speed control in the pump. 
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Exhaust air heat recovery as energy source 

Overview 
This system solution is intended for properties with 
mechanical exhaust air systems. 

Dimensioning
Max heatpump size is determined by the nominal cooling 
power of the heatpump compared with available cooling 
power at minimum air flow, 20°C exhaust air temp and 
low humidity (30%). Temperatue difference in brine 
system can be between 3 and 6 degrees. 
Brine input temp in exhaust air heat exchanger should not 
be less than -2°C at above conditions. 

Function 
Exhaust air is filtered, and then cooled down in a air/brine 
heat exchanger 

Frost protection 
Minimum brine temperature to avoid frost on air side of 
exhaust air battery is to be put into heatpump control. 
Frost protection in brine must be Glycol. 

Exhaust air temperature control 
Measuring exhaust air gives information on the average 
room temperature in that part of the building from which 
the air comes. Using multi-regular controllers for this, the 
Exhaust air temperature temperature can also be use to 
compensate heating curve. 
With several active room sensors their average value is 
calculated and shown. This value together with 
Compensator factor is used to affect E11.T1's heat curve. 
E11.T1. Example: At 2 K deviation from the set room 
temperature, the set point for the flow temperature is 
changed by 6 K when the influence is set at factor 3. At 0, 
there is no influence. 

Exhaust air temperature sensor 
An PT1000 exhaust air sensor in the air flow is needed.

De-airing of collector circuit 
As glycol brine systems is difficult to de-air, 
an automatic de-airing valve with microbubble separator are 
required at each exhaust-air unit. 

Adjustment of brine flow 
The brine flow to each ventilation unit need to be split 
according to the part of the total air flow. 
So if a ventilation unit has 1/3 of the total exhaust air flow, it 
should also then have 1/3 of the brine flow. 

Maintenance 
To keep function and performance of installation, 
Filters must be replaces when full, and fans must be kept 
running at dimensioned flows. This normally requires electronic 
supervision of fans and filters. 
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Ground source and exhaust air heat recovery as 
energy source 

Overview 
This system solution is intended for properties with 
mechanical exhaust air systems. 

Dimensioning
First do a VPW2100 calculation for ground source, 
 and with the results run file 
“Ground source and exhaust air.xls”.
More than 50% reduction of active bore length is not 
recommended, as special actions then is needed to 
ensure flow through the collectors.  
Temperature difference in brine system can be between 
3 and 6 degrees, which means that only 50% of nominal 
flow works well in this kind of system. 
This system is very sensitive to faulty dimensioning, 
Please make sure that the input data is correct, or even 
with some safety margin. Do not put safety margin on bore 
hole length after calculation, as it is difficult to estimate 
how much to add. 

Function 
Outgoing brine is pre-heated by ground source, after 
heated by exhaust air. When the heatpump is stopped, the 
exhaust air heat recovery heats up the ground source. 
E31.G31 shall be in operation when the exhaust air fan is 
running. 

Frost protection 
A multi-regulator can be used used to ensure that brine 
input temp in exhaust air heat exchanger will not be less 
than -2°C in order to avoid frost on air side of exhaust air 
battery. As the brine flow trough the exhaust air battery is 
continous, the battery will always be cooled down, so even 
at high exhaust air temperature, there will be no blockage 
of flow caused by ethanol in gas form. 
But in case of power failure, the expansion vessel for brine 
shold be dimensioned so that it can handle the volume 
increase of etanol in gas form in heat exchanger. 

Exhaust air temperature control 
Measuring exhaust air gives information on the average 
room temperature in that part of the building from which 
the air comes. Using multi-regular controllers for this, the 
Exhaust air temperature temperature can also be use to 
compensate heating curve. 
With several active room sensors their average value is 
calculated and shown. This value together with 
Compensator factor is used to affect E11.T1's heat curve. 
E11.T1. Example: At 2 K deviation from the set room 
temperature, the set point for the flow temperature is 
changed by 6 K when the influence is set at factor 3. At 0, 
there is no influence. 

Exhaust air temperature sensor 
An PT1000 exhaust air sensor in the air flow is needed.

De-airing of collector circuit 
If alcohol is used for frost protection, a microbubble separator 
E31.V113 together with a de-aring vessel E31.C103 should be 
used at each exhaust-air unit. 
 If glycol is used as frost protection, an automatic de-airing 
valve with microbubble separator are required at each exhaust-
air unit. 

Adjustment of brine flow 
The brine flow to each ventilation unit need to be split 
according to the part of the total air flow. 
So if a ventilation unit has 1/3 of the total exhaust air flow, it 
should also then have 1/3 of the brine flow. 

Maintenance 
To keep function and performance of installation, 
Filters must be replaces when full, and fans must be kept 
running at dimensioned flows. This normally requires electronic 
supervision of fans and filters. 
If the fan stops, the systems keep working with low 
performance for a few weeks, until the ground source is frozen. 
It will then take maybe half a year to defrost, and during that 
thime, the heatpump can not be used. 
Clogged filters will also reduce performance, and if they block 
out a considerably part of the air flow, will also cause the 
boreholes to freeze. 
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Ground water as energy source 

Overview 
The groundwater heat pump extracts energy from a 
borehole in the ground filled with water. The 
ground water is pumped to an intermediate heat 
exchanger where it is cooled by the heat pump then 
forwarded to the return well. 
The advantage of using groundwater as a source of 
heat is that a high uniform temperature can be 
maintained. This means that a very high heating factor 
can normally be achieved. In addition, a high output can 
be achieved with low investment costs. 

Dimensioning 
The feeder and return wells must provide enough water 
flow to be able to give enogh output to supply the 
heatpump, and the wells must be sufficiently far apart, 
to supply enough energy to the heatpumps. 
The VPW2100dimensioning software provides this data 

Before project start, a local well construction company 
must be contacted so that checks of the water quality 
and volume flow can be carried out. The installation 
must only be carried out by anauthorised installer. 
The installer must also observe the applicable rules and 
regulations. 
.
The top ends of the wells needs to be sealed to prevent 
problems occurring as a result of iron or manganese 
precipitation. If this is not done, the heat exchanger 
(E31.E31) and return well may be clogged up. 

Function 
In groundwater systems, the heat pump is 
supplemented by an intermediate heat exchanger to 
prevent frost damage and protect the evaporator of the 
heat pump from particles in the groundwater. A pump 
with a non-return valve that pumps water through a 
hoseto the intermediate heat exchanger then back to a 
return well is inserted into the borehole. The circuit 
connected to the heat pump is installed in the standard 
manner using a filling unit, expansion vessel and safety 
valve. The circuit must contain anti-freeze with a 
concentration of roughly 30 percent by volume, which 
provides protection down to roughly -15°C. 
 To prevent damage to the return well and/or flooding, 
the pressure switch (B61) stops the groundwater 
pump if the return well becomes blocked. 

.

Maintenance 
Flushable filter (V101) for separation of particles in 
new systems. If the filter still needs to be flushed 
through after roughly one month, the height of the 
groundwater pump in the well (E31.G33) should be 
increased or a filter should be installed at the base of 
the well. Otherwise the service life of the system will 
be reduced. 
• Thermometer that indicates the inflow (P111) and 
outflow (P112) groundwater temperature to ensure 
that the system is working correctly. 
• Pressure gauge (P101) for measurement of pressure 
drop at the filter, heat exchanger and return well.

Ground water quality limits 
The following limit values can be given. 
The values are valid for pH=7.0.  
Higher pH value gives much less risk. 
At pH>8.5 the corrosion risk is reduced: 
*            chloride ions, Cl-  <700 ppm at 20 °C 
*            free chlorine, Cl2 < 0.5 ppm for continuous  
             chlorination  < 2 ppm for chock chlorination 
Other limits: 
*            pH 7 -10 
*            sulphate, SO42- < 100 ppm 
*            c(HCO3-) / c(SO42-) > 1 
             c(Ca2+)/c(HCO3+) > 1 
*            ammonia, NH3 < 10 ppm 
*            free CO2<10 ppm 
*            Langlier index greater than or equal to 0 
*            Iron < 1 mg/l 
*            Mangane < 1 mg/l 
Conductivity > 50 µS/cm (5 mS/m), 
Amount of suspended solids should be less than 10 mg/l. 

For open wells:
Cloride ions <300 ppm 
Iron <0,1 mg/l, Mangane <0,2 mg/s 

53



1.0
Cylinder specification for heat pumps

Distribution 

History 0.1  2009-04-24 OsRa Draft 
0.2 2009-05-27 MoLa Tech. spec. 
0.3  2009-06-18 MoLa Update 
1.0  2009-09-24 PaHe, 

MaKa, GuEk 
Final version

    
    
    
    

The cylinders should fulfil following requirements to ensure 
good heat pump performance: 

(This document does not include dimensioning for DHW (domestic hot water) need, water qual-
ity or corrosion problems.) 

EN 12897 
EN 60335-2-21 (for charging coil cylinders)
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Issue 1.0 

Function Project Data. 

Buffer cylinder 

Minimum volume per kW (>10 l/kW)

Max volume pro kW – 
Vmax = 100 [l/kW] 

Connection - 4 (2 in the top 2 in the bottom)
min HPin dimension with distributor or a dimension bigger on the inlets 
for the cylinder 
(Heat pump flow and heating return) 

Sensor position – Flow temp 
Position 10cm from top 
- Return Temp 
Position 1/3 from the bottom. 
- Position in relation to inlet 
Make sure that the inlet flow is not directed towards the sensor 

Possibility to drain the cylinder 

Connection for automatic de-airing unit at the top of the cylinder 

Electric heater in the buffer cylinder is not allowed. 
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Issue 1.0 

Function Project Data. 

Cylinder with charging coil 

Minimum volume per kW of heat pump (>20 l/kW)

Max volume pro kW – 
Vmax = 50 [l/kW] 

Min Coil surface:
HTCO = 0,4 [kW/m2*°C] (for enamelled coils)
HTCO = 0,7 [kW/m2*°C] (for stainless steel coils) 

Delta = Flowtemp from Hp- Real DHW temp 3-10 degrees Celsius
P = Nominal heatpump output

Amin =  P/ ( HTCO * Delta) m2 

Position of the coil 
The coil should be placed in the bottom 

Sensor position   
Position 1/3 from the bottom 

Possible to drain the cylinder 

Connections:   
The coldwater inlet should have a maximum velocity of 1 m/s in the inlet  

            without distributor and 1 m/s at the distributor opening 

Position of DHW-circulation connection: 
The position for DHW-circulation connection should be in the lower part 
of the cylinder, or together with coldwater connection 

Pressure drop in the coil must be in the range of available pressure drop for the heat 
pump, including margin for pressure drop in pipes from heat pump to cylinder. 
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Issue 1.0 

Function Project Data. 

Cylinder with DHW coil (Fresh water cylinder) 

Min volume per kW (>20 l/kW)

Max volume per kW –– Consider the additional heater timer.
Vmax = 50 [l/kW] 

 Possibility to drain the cylinder 

Position of Electric Heater 
When only DHW peak is needed the electric heater should be placed in 
the top of the cylinder . 

When the total cylinder volume shall be heated with a electric heater it should 
be placed in the bottom of the cylinder. 

Connections     Min HPin dimension with distributor or a dimension bigger on the inlet  
                          of the cylinder.

Sensor position   
               Position should be 1/3 from the bottom. 

Position in relation to inlet 
            Make sure that the inlet flow is not directed towards the sensor 

Connection for automatic de-airing unit in the top 

The coil must have enough heat transfer capacity to heat the nominal DHW flow to 
minimum required DHW temperature even when the cylinder is not fully charged. 
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Issue 1.0 

Function Project Data. 

Double section cylinder 

Min total volume per kW (>20 l/kW)

Max total volume per kW –– 
Vmax = 50 [l/kW] 

Heat transfer Coefficient : 
 HTCO = 0,7 [kW/m2*°C] (stainless steel) 

Delta °C= Flow temp from Hp-Real DHW temp, 3-10 C° 

Heat transfer capacity ( Htc) = Amin *HTCO * Delta C°
P = Nominal heatpump output 

Volume outer section:
Volume= (P-Htc)* 20 litres 

Example:  
Cylinder with 185 litres DHW and 105 litres outer section (185/105) and a 16 kW Hp 
(delta 9°C) 
Heat transfer surface: Amin = 1,73 m2

Heat transfer capacity= 1,73*0,7*9 = 10,9 kW 
Required accumulation of power in the outer section= 16 - 10,9 = 5,1 kW 
Min volume outer section: 5,1*20=102 litres 

Possibility to drain the outer section 

Position of electric heater 
In the bottom of the outer section

Connections:
       Min HPin dimension on the outer section 
       Cold water inlet without distributor shall have maximum 1 m/s water. 
       Velocity, with distributor it should be maximum 1m/s at the distributor opening. 

Sensor position   
             Position 1/3 from the bottom in the outer section 

Connection in the top of the outer section for an automatic de-airing unit 
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Specification for heating water 

The water quality must apply to VDI 2035-1 and -2. 
 Regarding °dH, use same limits as for condensing wall-hung boilers(see diagram on following page). 
Remember that the water volumes are larger than usual due to the buffer cylinder. Note also that if °dH is above 
3, a reduction of performance will occur over time, because of limestone coating of the heat exchanger surfaces. 

In adtition to the limits in  VDI 2035 : 
Oxygen, O2  < 0,5 mg/l 
Carbon dioxide, CO2 <1 mg/l 
Chloride ions, Cl- <100 mg/l 
Sulfphate, SO42- <100 mg/l 
Conductivity  <350 µS/cm 
The temperatures of the heating surfaces are much lower on a heatpump then on a boiler, and therefore the 
thermal de-aring will not be as effective, which makes the system more sensitive for corrosion. 

Do not use additives in the heating water, keep it clean. 
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Liquids for brine system. 
 Allowed frost protections, to be mixed with water at heating water quality above, are: 

                  Concentration  Comments: 
Ethylene glycol            30% Good technical characteristics, but poisinous
Propylene glycol          30% Poor technical characteristics, not poisinous.
Ethylene alcohol            25% Good technical characteristics, environmental friendly, but flammable above 35°C  
Salt solutions  Very corrosive, not allowed in IVT Heatpumps. (Extremely bad experience from Sweden) 

Water as energy source (air-tight wells): 

The following limit values can be given. 
The values are valid for pH=7.0.  
Higher pH value gives much less risk. 
At pH>8.5 the corrosion risk is reduced: 
*            chloride ions, Cl-  <700 ppm at 20 °C 
*            free chlorine, Cl2 < 0.5 ppm for continuous  
             chlorination  < 2 ppm for chock chlorination 
Other limits: 
*            pH 7 -10 
*            sulphate, SO42- < 100 ppm 
*            c(HCO3-) / c(SO42-) > 1 
             c(Ca2+)/c(HCO3+) > 1 
*            ammonia, NH3 < 10 ppm 
*            free CO2<10 ppm 
*            Langlier index greater than or equal to 0 
*            Iron < 1 mg/l 
*            Mangane < 1 mg/l 
Conductivity > 50 µS/cm (5 mS/m), 
Amount of suspended solids should be less than 10 mg/l. 

For open wells:
Cloride ions <300 ppm 
Iron <0,1 mg/l, Mangane <0,2 mg/s 
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Cascading of heatpumps and communication 

Heat
Up to nine heat pumps can be arranged to cooperate in heating mode. 
Simply set the number of heat pumps in E21 and name each heat pump 
according to its place in the system. Communication settings and port 
handling are fully automated for integration over port 1. 
The additional heater is controlled by E21 

Hot water 
Valid settings are: “No hot water”, “Local sensor”, “Previous HP” and 
“Communicated”.

No hot water 
This heat pump will not be producing any hot water. 

Local sensor 
This heat pump is directly connected to the hot water sensor, T3. It will start once T3 
drops below the start temperature and stop once both T3 and T9 reaches the stop 
temperature. Any heat pump can have a local hot water sensor. 

Previous HP 
This heat pump will get the value of the hot water sensor from the 
previous heat pump. 
Several heat pumps can be chained to the same hot water sensor. 

Communicated
This heat pump get the values for the hot water sensor from a third party 
control via communication (Modbus/RTU over RS485). 
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Summary 
It is possible to have up to nine individual hot water sensors, one per heat pump. 
It is possible to have up to nine heat pumps cooperate over one hot water sensor. 
This can be combined for instance as in the drawing: 
E21 has a “Local” sensor and is connected to E41. E22 is set to“Previous” and 
cooperate with E21 to keep the E41 cylinder warm. E23 and E24 have the same 
setup and produces hot water for the E42 cylinder. Note that the cylinders can 
optionally be placed in series as the drawing suggests, or in entirely different 
systems.

Naming the components 
The valves can be selected as “Internal” or “External”. 
This setting will not affect the function, it merely stipulates how the valve 
shall be named. If “Internal” is selected the valve will be named “Q21”. If “External” is 
selected the valve will be named according to what cylinder it’s installed in and in 
order how many valves there are connected to that cylinder.The sensors will be 
named after the cylinder they are mounted in, regardless of the selection above. 

Accessories
Up to nine accessories can be installed. The hardware is the same 
regardless of what function is selected. More than one accessory can be 
assigned the same function. I.e. there can be more than one pool, or 
more than one additional heat circuit. 

Communication
Port 1 can only to be used for the backbone communication between the heat pumps 
and any accessories. This is a propriety bus. Port 2 is only to be used for third party 
communication. This is Modbus/RTU over RS485. Note: Each heat pump must be 
individually addressed. 

Communication specifications RS -485 (Also known as TIA/EIA-485.) 
• Maximum cable length is 1200 meters  
• Twisted pair cables is preferably used as physical media. 

Twisted pair cables helps reduce emitted and received electro magnetic 
interference

• Up to 32 nodes can be connected in one network. However, the network can be 
expanded beyond this, using repeaters. 

• The network topology must always be point to point or multi-drop (daisy-chain). 
• Two leads (A&B) are used for transferring data and one lead (N) is used for 

common. Common may or may not be a shield. 
• Termination should be used at each end of the network at all times. 

Use resistors 120ohm delivered with the heatpump. The use of termination will 
prevent reflection of the signal and reduce sensitivity to electrical noise. 
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Accessories 
Art. Number Product Info on page 

7748000746 3-way valve kit DN15 64 
7748000747 3-way valve kit DN20 64 
7748000748 3-way valve kit DN25 64 
7748000104 3-way valve kit DN32 64 
7748000105 3-way valve kit DN40 64 

14589 3-way valve DN50 64 
14591 Switching valve motor 230V 65 

8718312486 Mixing valve motor 0-10V 65 
8 738 200 281 24VAC 60 VA transformer 65 
8 738 200 285 Backflow preventer 66 
7748000752 Current limiter kit 67 

13841 Deairing unit DN40 Discal 68 
13843 Deairing unit DN50 Discal 68 
12883 Deairing valve 3/8" incl. valve 68 
12880 Micro bubble separator DN25 68 
12881 Micro bubble separator DN32 68 
12882 Micro bubble separator DN40 68 

8 738 200 279 Differential pressure switch 69 
13654 Filling link DN40 69 
13655 Filling link DN50 69 
13583 Filling station for brine 70 
254405 Heat exchanger CB76-40H - 
254406 Heat exchanger CB76-50H - 
254270 Heat exchanger CB76-71A - 

8718312494 Heat exchanger CB76-90H - 
7748000753 Installation kit for heat exchanger 71 
7748000749 Kit Wilo Stratos Para 25/1-7 72 
7748000750 Kit Wilo Stratos Para 25/1-8 72 
7748000751 Kit Wilo Stratos Para 30 1-12 72 

8 738 200 046 Room multi regulator 73 
740050 Outdoor sensor 74 

8718312338 Contact sensor 74 
740057 Immersion sensor 160 mm for cylinder 74 
4222262 Sensor pocket 160 mm for cylinder 74 
740052 Immersion sensor 60 mm 74 
740053 Immersion sensor 60 mm incl. Pocket 74 
11667 Soft starter MCI 30 75 

7748000101 Thermal valve Esbe VTC512 DN32 50° - 
7748000740 Water/water kit GVK30 76, 50-51 
7748000741 Water/water kit GVK40 76, 50-51 
7748000742 Water/water kit GVK50 76, 50-51 
7748000743 Water/water kit GVK60 76, 50-51 
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3-way valves

To make the installation easier, we have put together a kit including:  
ESBE VRG 132  DN15, 20, 25, 32, 40, outer thread 
also including nut and outer thread connection 

ESBE VRG 131 DN50, inner thread is delivered 
without additional components 

KVS values  for the valves depending on size: 

Dimension DN 15 DN 20 DN  25 DN  32 DN  40 DN  50 
Kvs          2,5  6,3    10     16      25     40

3 x 
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 Motors for 3-way valves 

Motor for additional heat (Q11) or mixed 
circuit 
ESBE ARA 639 24VAC 0-10V 

Position feedback signal on 1&2 is not used 

If more than 3 ARA 639 motors is to be used for 
one heatpump, 
One additional  
 tranformer is needed to 
 supply  24 VAC to the 
 rest of the motors, to 
be screwed onto a wall. 

switching valve for HE D36, D43 
(E4x.Q1x)  
ESBE ARA 645 2-point 230V 30 s
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Backflow preventer 
A backflow preventer is a sanitary device which is able to stop backflow of 
polluted water into the water system. In case of upstream pressure loss or 
downstream overpressure, this unit prevents any backflow of polluted 
heating water to tap water according to European Standard EN1717  

Operating principle: 
A reduced pressure zone backflow preventer, designed with 2 check-valves 
and a discharge valve. The pressure in the intermediate chamber (named 
“reduced pressure zone”) is always lower than the pressure upstream due 
to the head loss of the first check-valve. The closing of this chamber is due 
to a closing system linked to the upstream valve. 
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Current limiter kit 

Current limiter that stops the electric heater and/or compressor at high 
current through main fuses. 
This makes it possible to use electric heater with limited size of main fuses 
to the building, as maximum load of fuses is seldom used for long time, and 
when it is used, the reslut is still heating of the house ( electricity to and 
heat from stowes, dryers, computers, saunas, et.c.) 

The current limiter kit contains 
 Control unit 
 3 pcs 200 A current tranformer. 

Control unit and current transformers 
to be mounted in electric supply cabinet,
ith a signal cable to heatpump 

By pulling the supply cable  
twice through the transfomer, 
 the max current becomes 100 A. 
The current limit can be set to 
10 -100% on the control unit then 
 representing 10 - 100 A or 20 - 200A 
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 Deairing

To get reliable heating and brine systems that does not corrode, it is 
very important to get rid of the air in the systems. 

Deairing unit, DN 25, 32 
This is made in two parts: 
De-airing valve and micro bubble separator 
The parts can also be used separately 
and a 4,5 liter plastic expansion vessel 
can as alternative be mounted on top 
of the micro bubble separator.
Perfect when alcohol is used for 
frost protection and the plastic expansion 
vessel can not be mounted at the highest 
position of the brine system, or there are 
local high positions elsewhere.

De-airing valve DN40, 50 is a complete unit, 
Only to be used in glycol systems as 
Automatic deairing on brine systems with  
alcohol is not reccommended because over 
 time they also deair the alcohol.  
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 Differental pressure switch 

For district heating, it is necessary only to open the primary valve for 
heating when there is flow trough the heat exchanger on the secondary 
side, otherwise, the return temperature of district heating will be high, 
giving the building owner fines for high return temp. 
The pressure switch can sense when there is a flow over the district 
heating heat exchanger on the secondary side, because of the 
pressure loss in the heat exchanger. 

We have been using a flow-switch before, but the experience is not 
good, because the installer mostly installs it in a wrong way, and it is 
also sensitive to dirt in the heating water. 

Max 14 bar water pressure, ¼” connections. 
Adjustable measuring range 0,5 – 12,5 kPa, hysteresis 0,25 kPa 
Switching contact 5A 250V 
Weight 1,8 kg 

Filling Link 
 The filling link always has DN25 connections that 
fits to the filling station 
Then there is two different versions with DN40 and 
DN50 bypas valve and brass T-connections with external 
DN40 resp. DN50 external thread connections to 
heatpump and boreholes
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 Filling station for brine (installation tool) 

This is a tool to be used for liquid/water heatpumps  
when mixing brine liquid,  
filling brine liquid into brine circuit, 
and deairing brine system.  

It is very easy to use, se pictogram below. 
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Installation kit for heat exchangers 

The kit consist of insulation and two different stands,  
Use the one that fits your installation best. 

           

This is how the kit looks with the heat exchanger when assembled. 
The first with insulation, the second without insulation
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Low energy pumps 

Wilo Stratos Para pumps will also be made available as accessory, 
to be used for e.g. heating system. 
The following sizes will be introduced: 
25/1-7   50 W 
25/1-8 100 W 
30/1-12 200 W 
The pump has internal delta-pressure control.  
0-10V speed control is also standard. 

2 Ball valves with pump connections are included in the delivery kit 
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Room multi regulator

This regulator communicates via EXO-line 
to the heatpump control (branded Regin) 
It can be used for room temperature 
measurement and room temp compensation. 
 It can also, with an external sensor, be used to 
control a mixed circuit for heatingor cooling or 
control of DHW temperature by controling a 
motirized valve. The circulation pump to a mixed 
circuit can be started and stopped for summer/ 
winter mode, and SSM alarm from the pump can 
 also besupervised. Temperature range 0 to 74 °C. Any PT1000 
sensor with this temeperature range can be used as external sensor. 
Up to 9 multi-regulator can be connected to a heatpump. 

The regulator is also designed to be a rom temperature controler, and 
can then control heating and cooling of a room, also with dew guard. 
But when used for this it can not, with current software version, be 
connected to the heatpump communication, then there is also no 
limitation of number of controlers that can be used. 
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Temperature sensors 

All temperature sensors to these heatpumps are PT1000 sensors 
according to IEC751 (1985), DIN 43760 (1980), BS 1904 (1984). 

Outdoor sensor 

Pipe contact sensor  
For copper pipes      

Pipe immersion sensor 
with pocket                 
For steel pipes

Pipe immersion sensor     
direct immersion. 
For DHW temp regulation 
with motorized valve. 

Pipe immersion sensor 
for DHW cylinders with 
immersion pocket 160 mm 
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Soft starter 

The heatpumps are delivered without 
soft starter, but are prepared for an easy 
 installation of a soft starter. 

Soft starters are used to protect 
weak electric nets from high start currents. 
It has no advantage for the heatpump. 

To decide if the electric net requires a soft-starter or not, and also to 
determine if the desired heatpump is even possible to install with the 
current power supply, it is a must to contact the power supplier to find 
out the electric grid impedance according to EN 61 000-3-11. 
If the grid impedance is too high, even with soft-starter, there will not 
only be blinking lights, but the heatpump will also have difficulties 
starting.

Max. short-circuit  impedance on electric net  with/without  soft starter  
HE E21   HE E28   HE D36             HE D43 

 0.47/0.220  0.259/0.160  0.193/0.137        0.143/0.093 

75



Water/water kit 
Kit content: HE E21 HE E28 HE D36 HE D43
Kit name GVK 30 GVK 40 GVK 50 GVK 60 

Kit article number 
77480007
40 7748000741 7748000742 7748000743 

Heat exchanger CB76-30H CB76-40H CB76-50H CB76-60H 
Heat exchanger 
support 

Floorstandi
ng Floorstanding Floorstanding Floorstanding 

Heat exchanger 
insulation 

2 sides 
and cover, 
self 
adhesive 

2 sides and 
cover, self 
adhesive 

2 sides and 
cover, self 
adhesive 

2 sides and 
cover, self 
adhesive 

Filter 
Arion
DN40 Arion DN40 Arion DN50 Arion DN50 

Pressure switch 

Type 
0184, G 
1/4", 
 0,5-5 bar 

Type 0184, 
G1/4", 
 0,5-5 bar 

Type 0184, 
G1/4", 
 0,5-5 bar 

Type 0184, 
G1/4", 
 0,5-5 bar 

          
Manometer 0-2,5 Bar 0-2,5 Bar 0-2,5 Bar 0-2,5 Bar 

2 Thermometers 

Glass 
thermomet
er 
 -30 to + 
50 °C 

Glass 
thermometer 
 -30 to + 50 
°C

Glass 
thermometer 
 -30 to + 50 
°C

Glass 
thermometer 
 -30 to + 50 
°C

Technical data 
HE
E21 

HE
E28

HE
D36

HE
D43

Heat exchanger 
CB76-
30H 

CB76-
40H 

CB76-
50H 

CB76-
60H 

Cooling power kW 21 28 36 43 

Water temp in °C 8 8 8 8 

Water temp out °C 3 3 3 3 

Water flow l/s 0,9 1,2 1,5 1,9 
Heat exchanger water pressure 
drop kPa 8 8 8 8 

Filter connection dimension DN 40 40 50 50 

Filter pressure drop kPa 2 3 4 7 
Filter+exchanger water pressure 
drop kPa 10 11 12 15 

Brine temp in °C 4 4 4 4 

Brine temp out °C 1 1 1 1 

Brine flow l/s ( 29 vol.% Ethanol) 1,6 2,2 2,6 3,2 
Heat exchanger brine pressure 
drop kPa 21 22 22 23 
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Greenline HE E21
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Flow rates of water and brine were adjusted in the operating 
condition 0/45 to get T=10,0°C and T=2,5°C respectively. 
Circulation pumps are not included.
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Greenline HE E28
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Flow rates of water and brine were adjusted in the operating 
condition 0/45 to get T=10,0°C and T=2,5°C respectively. 
Circulation pumps are not included.
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Greenline D36
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Greenline D43
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Flow rates of water and brine were adjusted in the operating 
condition 0/45 to get T=10,0°C and T=2,5°C respectively. 
Circulation pumps are not included. Flow temperature (°C)
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