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application overview

Application

Pump type

Al
ph

A2

u
ps

sp
ar

e 
pa

rt
s*

co
m

fo
rt

u
p-

n
/b

so
la

r
wall-mounted gas boilers ■

gas/oil boilers ■

one-pipe system ■ □

two-pipe system ■ □

under-floor heating ■ □

solar system ■

hot water recirculation □ ■

hot water ■ □ ■

■ = best choice □ = secondary choice

* standard grundfos low energy pump heads only for standard 
grundfos circulators in wall-mounted gas boilers.
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heat supply

system construction  
one-pipe system
Horizontal distribution
constant flow
low differential temperature
Accurate sizing required for correct hydraulic balance
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heat supply

system construction  
two-pipe system
Horizontal distribution
Variable flow
high differential temperature
Accurate sizing required for correct hydraulic balance 
use either the trV balancing ring or a lock shield valve
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under-floor heating
in an under-floor heating system, the heat will be trans-
ferred from pipes to the floor construction. under-floor 
heating can be combined with traditional radiator heating.

A big difference between a radiator and an under-floor 
heating system is the operating temperature. A radia-
tor system can be dimensioned for a flow temperature 
of up to 82°c  and a differential temperature of up to 
20°c, whereas in an under-floor heating system the flow 
temperature must never exceed 40°c and the differential 
temperature is never more than 5-8°c. An under-floor 
heating system always needs a mixing loop to get the right 
flow temperature.

Max. 40°C
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under-floor heating construction
An under-floor heating system can be designed in many 
different ways. Always follow the manufacturer’s guide-
lines. each room should have its own control, and all pipe 
circles must be balanced to have the same pressure loss. 
the pressure loss in the longest pipe circle (never longer 
than 120 m) is used for dimensioning the pump.

the high-pressure loss and the low differential tempera-
ture in an under-floor heating system call for a larger 
pump than a traditional radiator system for the same size 
building. the flow will be variable and it is recommended 
to use a speed-controlled pump such as a grundfos 
AlphA2.

pipe length max. 120 metres

temperature. 
control

temp. 
control
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boiler systems
there are two types of boiler systems:

 wall-mounted gas boilers
 floor standing gas/oil boilers

•
•

Wall-mounted gas boiler

 often supplied with 
a special, integrated 
pump, developed in close 
cooperation with the boiler 
manufacturer.
 some wall-mounted gas 
boilers are delivered with-
out an integrated pump.
 if supplied with a stand-
ard grundfos circulator, 
grundfos low energy pump 
heads are available for 
replacement.

•

•

•

Floor standing gas/oil 
boilers

 many variants are 
available; the pump 
may be placed inside 
or outside the cabinet. 
 if you use the night 
set back function, 
remember to place 
the pump at the 
outlet.

•

•

inlet

inlet

outlet

outlet
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alternative fuel
 may use a variety of fuels such as wood, straw, or wood 
pellets. often operate at higher temperatures than 
gas/oil boilers.
 different local restrictions may apply, and the boiler 
manufacturer may specify limitations concerning 
minimum flow through the boiler.
 minimum flow can be ensured by means of a boiler 
shunt pump. temperature differences between the top 
and bottom of the boiler will also be minimised. pump 
inlet pressure must be checked in accordance with local 
restrictions on open expansion systems.
 grundfos recommend installing a tp in-line pump for 
alternative fuel boilers.

•

•

•

•
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Heat exchangers
 commonly used for the production of hot water in 
domestic buildings and district heating systems. the 
heat exchanger transfers energy from one media to 
another, causing a small drop in temperature from the 
primary to the secondary side.
 the pump on the secondary side is normally placed on 
the return pipe. A control valve on the primary return 
pipe, controls secondary side flow temperature.
 please note: if you use the night set back function, 
remember to place the pump at the outlet.

•

•

•

primary secondary

Control valve
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domestic hot water application
 A secondary return system ensures instant hot water at 
any tap in the system and eliminates dead legs. waste is 
minimised at the same time.

please note:
 flow in the return pipe is low; a small pump is therefore 
required.
 if the pump is too large, and flow is excessive, the high 
velocity in the pipe will produce a noisy system.

•

•

•

Refill inlet



1�

1�

grundfos installer Handbook 4th edition

AppliCAtions

Heating circulators

Selecting the right pump

when replacing an existing pump, we recommend asking 
whether changes have been made to the house since the 
original pump was installed. remodelling or improvements 
to the heating system can include:

new insulated glass unit
Additional insulation
new thermostatic valves.

most old pumps are larger than necessary. they can be 
replaced with smaller, speed-controlled grundfos pumps. 
A speed-controlled pump will adapt to the new situation, 
minimise the risk of noise, and at the same time save 
energy.

•
•
•

House 
(m²)

Radiator 
system 
∆t 20°c

Pump 
type
Radiator 
system

Floor 
heating 
∆t 5°C

Pump type 
Floor heating

First 
choice

Second 
choice

80-120 0.4 AlphA2 
15-50 1.5 AlphA2 

15-50
ups
15-50

120-160 0.5 AlphA2 
15-50 2.0 AlphA2 

15-60
ups
15-60

160-200 0.6 AlphA2 
15-50 2.5 AlphA2 

15-60
ups
15-60

200-240 0.7 AlphA2
15-50 3.0 mAgnA

25-60

240-280 0.8 AlphA2
15-60 3.5 mAgnA

25-100

for additional information, see theory/flow calculation.
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circulation of domestic secondary hot 
water

experience shows that most circulators are too large. you 
should therefore calculate the system requirements every 
time you need to replace an old pump.

you can do so by following the rules of thumb listed below.

conditions:
for insulated pipes placed in heated rooms, calculate with 
a loss of 10 w/m.

for insulated pipes placed in unheated rooms, calculate 
with a loss of 20 w/m.

the pressure loss of the non-return valve is set to 10 kpa.

flow and return temperature differential = 5°c

max. speed in the pipes is 1.0 m/s , but only 0.5 m/s in 
copper pipes to avoid noise and corrosion from turbulence 
in the pipes.

formula:

                                kw x 0.86                                 = m³/h flow and return temperature differential

continued on next page >
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HWs (bronze) pump selection chart
(see chart on page 18)

the calculated pipe lengths are insulated pipe with a 5 deg 
c return differential.

the pipe lengths above are based on a single loop, with the 
given pipe loss per meter length.

the selection table assumes the the flow pipe to be the 
next pipe size up, and the return pipe to be the same 
length as the flow pipe.

multiple loops
for multiple loops, the individual loop flow is calculated at 
approximately 0.1 l/s per 100m.

the total flow required is then the sum of the individual 
loop flows.

to calculate the index circuit resistance, an indication of 
pipe loss can be derived from the table on the previous 
page.

the total circuit resistance must not exceed the pump 
pressure available figure above.

multiple loops must have regulating valves to allow flow 
balancing.
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solar panels
solar panels are used to supplement the supply of domes-
tic hot water and heating. All systems are water-based, 
and therefore require a circulator pump.

installation note:
the pump must be able to handle the following conditions:

 Anti-freeze additives that may be in the water
 high water temperatures
 large temperature fluctuations.

grundfos recommends the following pump for this 
application:

 up solar

•
•
•

•
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cooling and air conditioning systems
for cooling and air conditioning systems, use standard 
pump types ups and mAgnA, depending on type/size. (see 
product range.)

temperature range: 25°c to +110°c

these pumps are thus suitable for circulation of both cold 
and hot water.

Heating systems in domestic dwellings

AppliCAtions
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geothermal heating / cooling
utilising the temperature found in the ground or in the 
air offers additional ways to heat or cool homes. specially 
constructed systems can be used for both heating and 
cooling, producing according to demand. in the winter, 
these systems move the heat from the earth into your 
house. in the summer, they pull the heat from your home 
and discharge it into the ground.

central to the system is a circulation pump and a reversible 
heat pump or chiller unit. the chiller contains a condenser, 
an evaporator, a compressor and an expansion valve. the 
condenser is used for heating up the circulating water dur-
ing wintertime; the evaporator is used for cooling down 
the same circulating water during summertime. freon is 
present as a refrigerant.

installation note:
 the circulation pump must be able to operate with 
ambient temperature from +6°c to +55°c.

•
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Heat from the ground
in the heating mode (wintertime), evaporation of liquid 
freon is obtained by a glycol/water mixture (at about 

– 17°c). the ground reheats the mixture before returning to 
the evaporator.
the freon gas is then pressurized and circulated to the 
condenser to provide its heat to circulating water.

in the cooling mode (summertime), the condensation of 
the freon gas is obtained by a glycol/water mixture. the 
ground cools down the mixture before returning it to the 
condenser.

liquid freon is then de-pressurized and circulated to the 
evaporator to absorb the heat from the circulating water.
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Heat from ground water
A submersible pump pumps the constant-temperature 
ground water into the evaporator during wintertime, and 
into the condenser during summertime. the cooled or 
warmed water is returned to the water table through 
dispersion.
the way of providing or absorbing the heat from the 
circulating water is the same as for previous system (heat 
from the ground).

installation note:
local regulations may prohibit this type of installation, due 
to the dispersal of the cool water. Always check with your 
local authorities beforehand.
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Heat from the air
freon evaporation during wintertime and freon condensa-
tion during the summertime is obtained by outdoor air.

the way of providing or absorbing the heat from the 
circulating water is the same as for previous system (heat 
from the ground).

installation note:
minimum outdoor temperature is approximately 0°c. 
temperatures below this will prohibit the system from 
working properly or efficiently.
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the energy project
when grundfos talks about the energy project, it is an 
expression for the dedication to advise customers to 
choose the most energy-efficient solution.

All over the world today, we face the same challenge. in 
every society we need more power, but we must consume 
less energy to protect the environment. we need to find 
ways to use less energy, and energy-efficient pumps 
represent a major savings potential.

finding ways to make consumers more aware of the 
energy they use and cutting down on that energy is now 
positively affecting the pump industry. grundfos has been 
exploring energy-saving ideas since the early 90’s –and 
now, more than ever, it is desirable to choose a reliable, 
long-lasting and energy-efficient pump.

 *circulator pump
d ��0
a 11�

Washing machine
g ���
a ���

refrigerator
g �0�
a 11�

many customers are not aware that changing to A-rated circulators 
is one of the most energy-saving upgrades that you can do in a 
private household.   
* may be slightly less in uK due to program controlled sytems. 

Upgrading circulators holds a great potential for savings

average annual energy consumption in 
european households in kWh
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it always pays to read the label
the well-known eu energy label has guided the homeown-
ers choice of appliances such as refrigerators and light 
bulbs for several years, making it easy to identify the best 
energy-efficiency and thus lowest electricity usage. making 
the informed choice helps us all reduce the co2 emissions.

energy labelling for circulator pumps was introduced in 
europe in 2005. An energy label rates a pump’s energy 
efficiency from A (most efficient) to g.

to put this in perspective, the average circulator installed 
in european homes today has an efficiency rating of d. 
by switching to an A-labelled circulator the homeowner 
stands to use up to 80% less electricity than they would 
with a d-labelled pump.

energy savings compared to an average d/e pump c-, b- and espe-
cially A-labelled pumps give significant energy savings compared to 
a pump of average energy consumption.

Major savings from energy-efficient circulators
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Connections

Pump type

AL
PH

A2

U
PS

Co
m

fo
rt

U
P-

N
/B

So
la

r

rp ½” x

g 1” x x x

g 1¼” x x x

g 1½” x x x x

g 2” x x x

dn 32 x x

dn 40 x x

rp = inside thread g = outside thread dn = flange
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grundfos alpHa� circulator

–  for heating systems

technical data
liquid temperature:  +2°c to +110°c
operating pressure:  max 0.1mpa (10 bar)
power range:  5w - 45w
speed:  Variable and fixed speed (1-3)
connections:  unions
port to port:  130mm
pump housing:  cast iron
Applications  heating

energy label:  5m: A 
6m: A

Performance curves

AutoADAPT
led-display
night set-back function

•
•
•
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grundfos ups circulator

–  for heating systems

technical data
liquid temperature:  -25°c to +110°c
operating pressure:  max 0.1mpa (10 bar)
power range:  25w to 350 w
speed:  fixed speed (1-3)
connections:  unions, flanges
port to port:  130 to 250 mm
pump housing:  cast iron

energy label:  5m: b 
6m: b

   10m: c

Performance curves
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grundfos magna

–  for larger heating systems

technical data
liquid temperature:  +2°c to +110°c
operating pressure:  max 0.1mpa (10bar)
power range:  10 w to 900 w
speed:  Variable and fixed speed (1-3)
connections:  unions, flanges
port to port:  180 to 340 mm
pump housing:  cast iron, stainless steel
insulation shell:  standard

bus communication module available
relay module available

energy labeling:

Performance curves
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Performance curves

technical data
head max:  1.2 m
flow max:  0.6 m³/h
liquid temperature:  +2°c to +95°c
operating pressure:  max 0.1mpa (10 bar)
power range:  25 w
speed:  fixed speed (1)
connections:  unions, rp
port to port:  80 and 110 mm
pump housing:  brass

grundfos comFort

–  for hot water re-circulation
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Performance curves

technical data
liquid temperature:  +2°c  to +110°c
operating pressure:  max 0.1mpa (10 bar)
power range:  25w to 125 w
speed:  fixed speed (1-3)
connections:  unions, flanges
port to port:  150, 180, 220, 250 mm
pump housing:  stainless steel / bronze

grundfos up – n/b circulator

–  for domestic hot water 
recirculation
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Performance curves

grundfos solar

–  for solar systems

technical data
liquid temperature:  +2°c to +110°c
operating pressure:  max 0.1mpa (10 bar)
power range:  35w to 230 w
speed:  fixed speed (1-2)
connections:  unions
port to port:  130 to 180 mm
pump housing:  cast iron, cataphoretic treated

range head (h):  4 m, 4½ m, 6 m, 6½ m, 8 m, 12 m
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Performance curves

grundfos tp

–  for larger heating applications

technical data
liquid temperature:  -25°c to +110°c
operating pressure:  max 0.1mpa (10 bar)
power range:  120 w to 250 w
speed:  1-speed
connections:  1½” and 2”
port to port:  180 mm
pump housing:  cast iron, bronze
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puMp seleCtion

grundfos tpe

–  single stage inline pump

Performance curves

technical data
liquid temperature:  -25°c to +140°c
operating pressure:  max 1.6mpa (16 bar)
power range:  up to 22 kw
speed:  Variable speed
connections:  unions, flanges
port to port:  180-450 mm
pump housing:  cast iron, bronze
head, h:  max 90 m
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grundfos conlift

–  for condensate removal

Performance curves

technical data
liquid temperature:  0° to +35°c
max flow:  420 l/h
head:  max. 5.4 m
power consumption:  0.080 kw
Voltage:  1x230V/50hz
weight:  2.4 kg
material:  pp acid resistant ph>2.7
reservoir size:  2.6 l
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choice of standard grundfos low 
energy spare Head

For gas boilers

there are no spare 
head solution for 
upe and uper 
pumps

there are no spare 
head solution for 7 
and 8 meter pumps
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grundfos gt tanks for hot water
grundfos gt tanks for heating applications are suitable for 
a wide variety of domestic and industrial heating systems, 
where a controlled pressure is vital.

grundfos supplies:

gt-hr: non-replaceable diaphragm
capacity: 8 - 1000 l

operating conditions:
max. liquid temperature:  continuous: 70° c 

short periods: 99° c
max. operating pressure:  8 - 35 litres: 3 bar 

50 - 1000 litres: 6 bar
pre-charge pressure: 1.5 bar

ACCessoRies
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sizing of heating tanks
pre-conditions:
heating systems: flat radiators, specific water volume: 11.3 
l/kw. heating system: 70/50°c.

maximum system pressure (bar) � �

precharge pressure (bar) 1.� � tank size (l.)

Heat input (kW)

3 – 8

4 – 12

8 – 18

16 – 25

27 – 35

44 60 50

75 100 80

90 120 100

130 170 140

180 250 200

230 310 250

270 370 300

370 490 400

460 620 500

550 740 600

730 990 800

910 1230 1000

grundfos recommends:
•  set the precharge presssure of the tank to at least 0.2 bar 

above static pressure of the heating system
•  the precharge pressure of the tank should not be below 

1.5 bar.

sizing example:
A heating system has a heat input of 160 kw. max system 
pressure is 6 bar. the heating system will be precharged by 
3 bar.
use the column for 6 bar max. system pressure.
the nearest value above 160 kw is 170 kw.
this corresponds to a tank size of 140 litres.
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Insulation shells

the insulating thickness of the insula-
tion shells corresponds to the norminal 
diameter of the pump.

the insulation kit, which is tailored to the 
individual pump type, encloses the entire 
pump housing. the two shells are easily 
fitted around the pump.

insulation kit are avaliable for ups and 
AlphA2 pumps.

Description Product No. 
AlphA plug 595562

Pump type Insulation kits
AlphA2, ups 25-20, 32-20, 25-30, 32-30, 
25-40, 32-40, 25-60, 32-60, 25-40n/b, 
25-60n/b

product no. 505821

ups 25-20A, 25-30A, 25-40A, 25-60A product no. 505822
ups 25-80, 25-80n/b product no. 505242
ups 25/32/32n/32f-100/40f-100 product no. 95906653
ups 40-50f, 40-50fb, 32-80, 32-80n/b product no. 505243

heating pumps for mAgnA is supplied as standard with insulation 
shells.

ALPHA/Power plug

AlphA plug kits are avaliable for AlphA2 
and mAgnA.
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the basic principles
the theoretical aspects of heating are elements we all 
need to deal with. whether in the field or at the office, 
elementary knowledge of what is going on in the pumps 
and pipes is essential.

this section examines selected basic principles in heating, 
and presents them with a number of illustrations. these 
basic theoretical principles cover heat loss, flow calculation 
and variation, pressure loss, and more.

for specific pump selection in connection with system 
dimensioning, we recommend using grundfos wincAps, 
webcAps and www.grundfos.co.uk.

the calculation tools found within help ensure finding the 
correct pump according to specific system requirements.

theoRy
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Heat loss
the heating system should compensate for the heat loss 
from the building. therefore, this loss will be the basis for 
all calculations in connection with the heating system.

the following formula should be used:

u x a x (ti - tu) = Φ

u = the transmission coefficient in w/m²/K
A = the area in m²
ti = dimensioning indoor temperature in °c
tu = dimensioning outdoor temperature in °c
Φ =  the flow of energy (heat loss) in w

the outdoor temperature will vary depending on location.
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Heat demand in kW
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use of table:
1.  the left column indicates heated area in m² (ground 

area).
2.  the top row indicates heat loss in w/m².
3.  the cross section defines the heat demand for the 

house in kw.
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Flow calculation
when the energy flow Φ is known (see heat loss), the flow 
pipe temperature, tf, and the return-pipe temperature, tr, 
should be determined to calculate the volume flow rate, 
Q. the temperatures determine the volume flow rate, as 
well as the dimensioning of heating surfaces (radiators, 
calorifiers etc.).

the following formula is used:
Φ x 0.86

 = Q(TF - TR)

Φ =  heat demand in kw (see page 46)
conversion factor (kw to kcal/h) is 0.86
tf =  dimensioning flow pipe temperature in °c
tr =  dimensioning return-pipe temperature in °c
Q =  Volume flow rate in m³/h
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use of table:
1.  the left column indicates heat demand in kw.
2.  the top row indicates differential temperature t in °c.
3.  the cross section defines the flow demand for the 

pump in m³/h.

Flow demand in m³/h
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there are many sources of ambient heat in a home, all of which affect 
the demands on the heating system.

solar 
radiation

people

light

electrical 
equipment

Flow variation
the maximum heat demand for the particular building is 
determined by the formulas on the previous pages. the 
maximum flow, however, will only be required for a very 
short period of the year.

Variations of ambient temperature, solar radiation, and the 
heat contributed by people, lighting and electrical equip-
ment in the rooms will result in considerable variation in 
the heat demand and, consequently, the flow.

installing thermostatic radiator valves and a speed control-
led pump are the most efficient ways to deal with these 
variations.

Ventilation
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load profile of a heating system
based on measurement of the flow in a heating system 
and the average outdoor temperature, a standard 
flow profile and a calculation profile can be made. the 
calculation profile can be used for calculating the energy 
consumption of the circulation pump and, thus, to define 
the profitability of using an automatic, speed controlled, 
A-labelled pump. A life cycle cost (lcc) for the pump can 
also be created.

max flow is rarely required
the maximum flow will normally be required for less than 
6% of the year. flow will be under 50% for 79% of the year.

Variation in flow

calculation 
profile

Fl
ow

 in
 %

Operationg hours %
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pressure loss over radiator and valve 
is 10 kpa (example)

the pressure loss 
throughout the 
entire system 
equals 30 kpa the system pres-

sure at the lowest 
part when the 
pump is stopped 
is 70 kpa here

[m
et

re
]

pressure relations in a heating system
when dimensioning a heating system, it is necessary to 
take the system pressure as well as the pressure loss into 
consideration.
1. system pressure [kpa]
the overpressure present in a heating system when the 
circulator pump has stopped. the height of the building 
influences the pressure.
�. pressure loss Δp [kpa]
the circulator pump must compensate for the loss of pres-
sure in the system. the overall size of the system and the 
size of the individual components influence the pressure 
loss.

please ensure that the required minimum inlet pressure is 
available for the circulator pump (see technical documen-
tation or installation instruction).

the pump duty should be selected according the 30 kpa 
pressure loss (and not the 70 kpa pressure in the system!).
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system pressure
system pressure, or the static pressure of the system, is 
defined as the overpressure present in the system. the sys-
tem pressure depends on the construction of the system. 
we distinguish between two types of systems:

• open system
• closed, pressurized system.

the system pressure greatly influences the pumps and 
valves of the system. if the system pressure is too low, 
this increases the possibility of noise created by cavita-
tion in the system. this is particularly a problem at high 
temperatures. if a canned rotor type pump is used (e.g. 
ups, AlphA2, mAgnA) please ensure that the required 
minimum inlet pressure is available. check literature for 
recommendations.

Atmospheric 
pressure

precompressed 
gas

open system pressurized system
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open expansion systems
the height of the water level in the expansion tank 
determines the system pressure and, consequently, the 
pressure at the pump.

in the example below, the system pressure at the pump 
is approx. 1.6 m. please check technical information for 
required minimum pump inlet pressure, according to 
pump size.

in open tank systems an expansion tank will be required.

[m
et

re
]

[system pressure]
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pressurised expansion systems
A pressurised system is fitted with a pressure-expansion 
tank with a rubber membrane, which separates the 
compressed gas from the water in the system.

the system pressure must be approx. 1.1 times the inlet 
pressure at the tank. if the system pressure is higher, the 
tank loses its ability to absorb the dilation of the heated 
water. this may cause unwanted pressure increases in the 
system.

if the system pressure is lower than the inlet pressure, 
there will be no water reserve when the temperature in 
the system falls. in some cases, this may cause a vacuum 
to form, drawing air into the system.

expansion tank
(pre-compressed gas)

static system 
pressure
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Head
resistance has to be overcome to pump heating water 
through the pipes. this hydraulic resistance consists of 
pipe resistance and individual points of resistance. the 
equation

Δp = 1.3 x Σ[r x l] + ΣZ

is used to calculate the loss in pressure Δp in the 
equipment, whereas a 30% increase for molded parts 
and fixtures has already been taken into account. the 
relationship:

          Δp  =         Δp        =     Δp    
        ρ x g    1,000 x 10    10,000

gives us the lift height h of the pump.
or, simplified:

          1.3 x Σ[r x l] + ΣZ  
                     10000

with:  r =   r value of the pipe in pa/m (see page 60)
 l =  length of the least favorable segment (flow 

and return) in m
 Z =   individual resistances in pa
 Δp = pressure drop (differential pressure)
 p = density of liquid (kg/m³) water = 1000kg/m³
 g = acceleration due to gravity (m/s²)
 ΣZ = total value of Z

the values for individual resistances can be obtained from 
the manufacturers specifications of the products used. if 
no such information is provided, the following values can 
be used as rough estimates:

boiler: 1000 to 2000 pa
mixer: 2000 to 4000 pa
pa thermostat valve: 5000 to 10000 pa
heat quantity meter: 1000 to 15000 pa
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Component Pressure loss

boiler 1-5 kpa
boiler compact 5-15 kpa
heat exchanger 10-20 kpa
heat meter 15-20 kpa
water heater 2-10 kpa
heat pump 10-20 kpa
radiator 0.5 kpa
convector 2-20 kpa
radiator valve 10 kpa
control valve 10-20 kpa
non return valve 5-10 kpa
filter (clean) 15-20 kpa

All values are average values.
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Pressure loss

system characteristic

(flow)

(head)

pressure loss
the pressure loss in components such as boilers, pipes, 
and bends will increase as the flow increases. the total 
pressure loss of the system can be shown in a diagram as 
a system characteristic. if the flow is doubled, the pressure 
loss will quadruple. the increase in flow also increases 
the velocity through the components, and high velocity 
increases the risk of noise from the system (e.g. when 
thermostatic radiator Valves reduce or shut down).
this will be prevented, by using an automatic variable 
speed pump, like AlphA2 and mAgnA.
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pump curves/system characteristics
the pump curve shows the performance relationship 
between pressure and flow for the given pump. the duty 
point is where the system characteristics curve intersects 
with the pump curve. the duty point indicates the flow 
and head that the pump should provide in this system.

if the heat demand decreases, the valves in the system will 
close and the flow will subsequently decrease. this causes 
the system characteristics to change, producing a new 
duty point 2.

system characteristic 2

system characteristic 1

pressure loss

pump curve

duty point 1, max head & flow

duty point 2
reduced flow
increased head

(head)

decrease (flow)

in
cr

ea
se

Pump curve for a standard pump
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pressure loss
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this table is used to determine the projected pressure loss in a 
pipe system in pa/m at a water temperature of 60°c.
recommended max. pressure loss is 105 pa/m.
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balancing a heating system
even two-pipe heating systems need balancing. At the 
connection point, there will normally be a variation in the 
differential pressure. this must be levelled out by means 
of lockshield valves installed on the return side of the 
radiators or installed in the return pipe.

radiator valve radiator valve radiator valve

balancing valve balancing valve balancing valve

Δp
pump

Δp
radiator total Δp total Δptotal Δp

= Δp, which has to be obtained by balancing valve

Δp = differential pressure
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static pressure
the static pressure must always be greater than the 
ambient pressure. this applies to all points in the system. 
doing so ensures that air cannot enter the heating system 
externally.

maintaining pressure does not mean maintaining constant 
pressure, however. when the hot water warms up and 
expands, the nitrogen in the diaphragm tank is com-
pressed, causing pressure to rise.

operation of a diaphragm tank with a pre-pressure (po) of 
1 bar

0 bar 1 bar water introduced 
(cold water)

1 bar 1.3 bar

1.3 bar

1.5 bar 2.5 bar

? bar

1.5 bar 2.5 bar

diaphragm tank in 
operation, 45°c

diaphragm tank in 
operation, 75°c

pre-
pres-
sure 1 
bar

diaphragm tank 
before installation

filling process end of filling 
process

water introduced + expansion

diaphragm tank not working, no nitrogen 
present

note: check gas pre-pressure regularly. 
compliance laws in various countries, may 
require that you fit with a secured valve.
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pre pressure (p0)
 the pre-pressure of the gas in the expansion tank is 
determined by:

 the static height
 the minimum inlet pressure of the circulator pump.

installation note: in systems with low geodetic heights 
and boilers in the roof, the required minimum inlet pres-
sure is a critical factor.

recommended pre-pressure setting:
detached and semi-detached houses with system heights 
hA up to 10 m, p0 + 1 bar
p0 = 1 bar

system heights hA over 10 m
p0 = (hA/10 + 0.2) bar

tasks of the diaphragm tank
 maintain pressure within permitted limits
 introduction of water, compensation of water losses
 balance the varying water volume in the heating system, 
dependent on operating temperature.

•
•

•
•
•

hA is the system 
height in metre
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Liquid temperature Minimum inlet pressure
75°c 0.5 m
90°c 2.8 m
110°c 11.0 m

Heating circulators

Starting up the pump

to avoid problems with noise resulting from air in the 
system, it is important to vent the system correctly:

1.  fill the system to correct static pressure (see page 62 for 
further information)

2.  Vent the system.
3.  start the boiler.
4.  start the pump and open the radiator valves to make 

sure there is flow in the system.
5.  let the pump run for a few minutes.
6.  stop the pump and vent the system again.
7.  check the static pressure and refill if the pressure is too 

low (see the table below).
8.  start the pump again and adjust the setting if necessary. 
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useful pump tips

For installation of Grundfos circulator pumps 
for heating systems

these tips apply to the following products:
1. AlphA2
2. ups
3. ups solar

•  wet-rotor pumps must always be mounted with the 
shaft in horizontal position.

•  never install a larger pump than necessary; pump noise 
in the system can result.

•  never start the pump before the system is filled with 
water and properly vented. even short periods of dry-
running can damage the pump.

•  before starting the pump, flush clean water through the 
system to remove all foreign material.

•  Always point the cable entry/plug downwards to 
prevent water from entering the terminal box.

•  the pump inlet should be placed as close as possible to 
the expansion tank if installed.

•  make sure it will be possible to vent the pump and the 
pipe system when making the installation. if this is not 
possible, install a pump with an air separator.
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•  in closed expansion systems, if possible, place the 
pump at the return pipe due to the lower motor 
temperature.

•  do not install a circulator pumps with a thermostat too 
close to water heaters or storage tanks. heat transfer 
may affect the thermostat.

•  pump head may be repositioned according to spatial 
dwells in the installation.

Acceptable installation positions for grundfos circulators. 
however diagram 3 (pumping down) would be acceptable 

placement options for pump head
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domestic secondary hot water return

Starting up the pump

Air in the system will cause noise during operation. Venting 
the system correctly will eliminate this situation:

1.  turn on the water supply.
2.  open a tap at the end of the system until all air is 

removed from the system.
3.  start the pump and let it run for a few minutes.
4.  if there is still air in the system, stop and start the pump 

4-5 times until all air has been removed.
5.  for grundfos comfort model only: set the timer and/or 

the thermostat.
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useful pump tips

For installation of Grundfos circulator pumps 
for Domestic Secondary Hot Water Return

 wet-rotor pumps must always be mounted with the 
shaft in horizontal position.
 never start the pump before the system is filled with 
water and properly vented. even short periods of dry-
running can damage the pump.
 before starting the pump, flush clean water through the 
system to remove all foreign material.
 Always point the cable entry/plug downwards to 
prevent water from entering the terminal box.
 it is preferable to install the pump on the return pipe, 
but if on the flow pipe, ensure the pump is pumping 
upwards and an air separator is installed to remove any 
residual air present.
 where the water is hard, it is recommended to install a 
dry-runner tp pump.

•

•

•

•

•

•
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Fault Cause Remedy

1.  Noise from 
radiator

a)  excessive 
pressure 
passing the 
thermostatic 
valve.

install a speed-
controlled pump. 
system pressure 
will decrease as 
flow decreases, 
eliminating the 
noise.

2.  The radiator is 
not giving off 
any heat

a)  the thermo-
static valve 
is jammed or 
blocked by 
debris.

shut off all other 
radiators in the 
system, and set 
the pump at 
maximum speed.

b)  the heating 
system is 
imbalanced.

re-commission the 
system. fit new com-
missioning valves 
on all radiators (may 
be integrated in the 
thermostatic valves) 
to enable an even 
distribution of the 
flow.

3.  A non speed-
controlled 
pump will not 
start

a)  deposits have 
built up in the 
pump.

set the pump on 
speed 3 and start. 
the momentum 
will be sufficient 
to remove the 
deposits.
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Fault Cause Remedy

4.  Pump gener-
ates too little 
(no) output

a)  motor is 
rota&shy;ting 
backwards

in three-phase 
pumps, switch 
two phases

b)  incorrect dis-
charge direction 
imbalanced.

turn pump 180°

c)  dirty impeller open pump and 
clean impeller. 
note: close valve

d)  suction port 
blocked

open pump and 
clean housing. 
note: close valve

e)  Valve closed open valve (check 
spindle)

f)  dirty strainer clean strainer

g)  Air in the pump switch off pump 
and vent. 
set up gravity 
brake

h)  pump at lowest 
speed level

set pump to 
higher speed level

i)  Automatic 
bypass valve 
setting too low

set automatic 
bypass valve to 
higher pressure. 
close bypass

j)  pump set point 
is too low

increase set point 
on the pump or 
control
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Fault Cause Remedy

5.  Pump stopped, 
no power

a)  power supply 
interrupted

check the power 
supply.
Attach external 
power control if 
necessary

b)  fuse tripped 
unbalanced.

repair short-
circuited wire.
repair loose 
contact.
check fuse values.
check pump motor 
and lead

c)  motor starter 
has engaged

clean blocked 
or slow-rotating 
pumps.
set motor rated 
current.
check viscosity.
repair 2-phase 
operation.
replace defective 
pump
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Fault Cause Remedy

6.  Pump stopped, 
power supply 
present

a)  thermal 
switch has 
actuated

reduce ambient 
temperature.
clean blocked 
or slow rotating 
pumps.

b)  thermal 
switch has 

“tripped”.

check viscosity.
repair 2-phase 
operation.
replace defective 
pump

c)  pump does not 
start

unblock pump.
clean pump.
increase speed/set 
point.
replace capacitor.
repair 2 phase 
operation
replace defective 
pump

7.  Noises in 
system, 
thermostatic 
valves/pipes.

a)  pump output 
too high

reduce speed level. 
open bypass/valve.
hydraulic 
equalisation.
check pump 
selection/system
Adjust pump
check 
system/guages
replace pump
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Fault Cause Remedy

8.  Noisy pump

a)  Air in the 
pump

Vent pump
Vent and top up 
system
check expansion 
tank
install air separator

b)  cavitation 
sounds 
unbalanced.

increase 
pre-pressure
reduce 
temperature
throttle back 
pump
reduce speed

c)  resonance 
noises

use sound 
insulation material 
between the pump 
and surface to 
reduce reasonance 
noise.
install expansion 
joints.
Adjust pump speed.
Adjust system’s 
natural frequency.
replace 
pump/motor

d)  Knocking 
from foreign 
bodies in the 
pump/or on 
valve cones

clean impeller.
replace non-return 
valve.
Adjust valve 
pressure.
Adjust valve spring.
secure valve cone.
turn valve around.
replace pump
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Find detailed information via the uk 
website
the grundfos uK website provides direct access to detailed 
product information in our webcAps database. simply 
follow the steps below.

1.  Visit the www.grundfos.co.uk website.
2.  locate the “on line” service menu on the home page.
3.  once the intro is completed, you have access to lists of 

general product information via any of these links in the 
top bar: “water supply”, “heating”, “wastewater”, and 

“total product list”.
4.  select webcAps for detailed information on grundfos 

products.

grundfos also have an online training facility called the
gplus ecademy, visit www.grundfos.co.uk/gplus to find
out about the courses available and how to
sign up.
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Question:
when is it necessary to adjust a grundfos AlphA2 pump?

answer:
the AlphA2 in the factory setting fits more than 80% of the 
heating systems.

exception:
when a grundfos AlphA2 pump is used for underfloor 
heating, with >120 m pipe circle, it can be necessary to 
adjust the factory setting to a higher (constant) pressure, 
due to a high pressure loss in the pipes. with a maximum 
pipe length up to 90 m, the factory setting will be sufficient.

example:
the longest pipe in an under-floor heating system is 120 
m. with a pressure loss at 0.017 m per metre pipe, the total 
pressure loss (incl. valve and manifold) will be more than 
the 2 metres, which the factory setting provides with low 
flow.

two pipe system, under-
floor heating and manual 

bypass valve one pipe system bypass commissioning

pump venting Automatic bypass valve

Above settings apply for most systems as described. however, the instruction 
manual should always be read before installation.

Grundfos ALPHA2 settings:
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Question:
is it oK to stop a pump for long periods?

answer:
yes, high quality grundfos A-labelled pumps can be 
stopped for long periods without any problems (typically 
during the summer months).
when turned back on, their very high starting torque loos-
ens any deposits that may have built up. this functionality 
ensures high reliability and a long pump lifetime.

for non speed-controlled pumps will it be necessary to 
set the pump to speed 3 in order to ensure sufficient 
momentum to start the pump.
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Question:
can a speed controlled pump be used for all heating 
systems?

answer:
no. the heat source plays an important role. the inte-
grated pump in a wall-mounted gas boiler cannot be 
replaced with a standard speed-controlled pump.

Heat sources vs pump type. pump type:

System type ALPHA2 Spare parts*

oil boiler X
electrically heated boiler X
gas boiler with integrated 
pump X

gas boiler without integrated 
pump X

heat exchanger X
direct district heating X

heat pump x

Alternative fuel boiler X

grundfos recommends AlhpA2 for these applications, but other 
pumps may be used. see page 7 for additional information.

* standard grundfos low energy pump heads only for standard 
grundfos circulators in gas boilers.



��

��

Refill inlet

grundfos installer Handbook 4th edition

tRouble shooting

Question:
why must a non return valve be fitted on the discharge 
side of circulator pumps?

answer:
domestic hot water may only reach the tapping points via 
the riser main. without a non-return valve, domestic hot 
water can flow through the circulator pipe and circulator 
pump to the tapping points. the following problems could 
result:

•  cold water might enter and pass through the recircula-
tion pipe – and this could form condensation in the pump. 
the system water temperature must always be higher 
than the ambient room temperature.

•  A circulator pump with a thermostat (e.g. the grundfos 
comfort up 20 – 14 bXt) would immediately be 
switched on.

•  All measures taken to achieve economic operation of the 
circulator system would be ineffective.



��

��Heating systems in domestic dwellings

tRouble shooting

Question: 
how can i remove air from my system? .

answer:
An air eliminator, fitted directly in the boiler flow pipe 
(and deliberately not at the uppermost position), uses a 
particular physical effect in the boiler. the water directly 
next to the wall of the boiler is heated to approx. 135°c and 
the gases contained in it are released. these gas bubbles 
are then removed from the system by the air eliminator 
directly in the boiler flow pipe.

After the air eliminator, the flow pipe water is ready to 
absorb gas. the water is, so to speak, “hungry for air”. here, 
where air and other gases gather in the system, they are 
absorbed by parts of the heating water, even at upper 
levels, and during the next passage through the boiler they 
are removed from the system in collaboration with the air 
eliminator.

installation note:
gas bubbles cannot be removed in this way in systems 
where the geodetic system height is above 15m. for such 
systems, the industry can provide appliances that can 
de-aerate by means of pressure reduction as far as the 
negative pressure range.
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Question:
i fitted a bigger pump in an attempt to solve a problem 
with poor heating performance. why does the room still 
not heat up?

answer: 
providing merely a greater flow will only produce a small 
change in heating output. the increased velocity does not 
allow for sufficient radiation of the heat found in the hot 
water. A high return-pipe temperature has significant dis-
advantages for the calorific heat value as well. conversely, 
a smaller flow allows the hot water to cool down. the lower 
return-pipe temperature has an immediate, positive effect 
on the calorific heat value. see the illustration below to 
examine these principles.
A heating surface supplied with only 50% of system 
capacity has gains approximately 80% of the heat found 
in the system. radiator operation curve of a room heating 
surface with the radiator exponent 4/3 (e.g. radiators and 
panel radiators).

Q [m³/h]
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Question:
how do i equalise the pressure in a heating system?

answer:
by using thermostat valves; either preset or adjustable.

the thermostatic radiator valve differential pressure, will 
vary according to the length and nature of the piping 
system. whistling will occur if the pressure is too high. 
excessive flow can cause velocity noise, while unfavourably 
situated radiators remain cold.
As a rule of thumb, the following applies:

 the head should be large; however the resistance value 
must not exceed 150 pa/m. 
note: select a pipe size larger and the resistance is 
reduced by up to 75%.
 flow through pre-set thermostatic valves, with a small 
heat output (up to 0.5 kw), can br limited as follows: 

= small setting value, medium heat output (approx. 1 
kw)  

= medium setting value, high heat output (approx. 2 kw)  
= high setting value.
 do not use an overflow valve. use an automatic variable 
speed pump instead, ie Alpha2.

•

•

•

Δp at valve 
in kpa

differential pressure at 
valve: 10 kpa
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Head office
grovebury road
leighton buzzard 
beds. 
lu7 4tl
tel: 01525 850000
fax: 01525 850011
e-mail : uk-sales@grundfos.com
website: www.grundfos.co.uk

leigh office
orford court
greenfold way
leigh
lancs
wn7 3XJ
tel: 08707 503888
fax: 01942 605970

Livingston Office
Kirkton campus
fleming rd
livingston
west lothian
eh54 7bn
tel: 01506 461666
fax: 01506 461555

grundfos control solutions
fairacres industrial estate
unit A1
dedworth road
windsor
berks
sl4 4le
tel: 01525 850000
fax: 01753 832335
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think ahead

innovate


