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Declaration of Conformity

We, Grundfos, declare under our sole responsibility that the products
CR, CRI and CRN, to which this declaration relates, are in conformity with
these Council directives on the approximation of the laws of the EC
member states:
— Machinery Directive (2006/42/EC).

Standard used: EN 809: 1998.

— EMC Directive (2004/108/EC).
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Bjerringbro, 17th November 2009
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Quickguide
Start-up
1

Close the isolating valve on the discharge side of the pump and open the
isolating valve on the suction side.

2

Remove the priming plug from the pump head and slowly fill the pump with
liquid. Replace the priming plug and tighten securely.

3 4
See the correct direction of rotation of the pump on the motor fan cover. Start the pump and check the direction of rotation.
5 6

Vent the pump by means of the vent valve in the pump head. At the same
time, open the discharge isolating valve a little.

Continue to vent the pump. At the same time, open the discharge isolating
valve a little more.

7

Close the vent valve when a steady stream of liquid runs out of it.
Completely open the discharge isolating valve.

8

For further information, see page 21.

1 2
3 4
5 6
7 8
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Original installation and operating instructions.
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Warning

Prior to installation, read these installation and
operating instructions. Installation and operation
must comply with local regulations and accepted
codes of good practice.

>

1. Symbols used in this document

Warning

If these safety instructions are not observed, it
may result in personal injury.

Warning

If these instructions are not observed, it may lead
to electric shock with consequent risk of serious
personal injury or death.

If these safety instructions are not observed, it
Caution | may result in malfunction or damage to the
equipment.

>

Notes or instructions that make the job easier

Note .
and ensure safe operation.

]

2. Handling

When lifting the entire pump with motor, follow these instructions:
¢ Pump with motor sizes 0.37 - 7.5 kW:
Lift the pump in the motor flange by means of straps or the
like.
¢ Pump with motor sizes 11-75 kW:
Lift the pump by means of the motor eyebolts.

TMO04 0339 0608
TMO04 0341 0608

0.37 - 7.5 kW 11-75 kW

Fig. 1 Correct lifting of a CR pump

In the case of CR, CRI and CRN pumps with other motor makes
than those mentioned above, we recommend that you lift the
pump by means of straps in the motor flange.



3. Type designation
3.1 Type key for CR, CRI, CRN 1s, 1, 3, 5, 10, 15 and 20

5. Technical data

5.1 Ambient temperature and altitude

Example CR 3- 10 X- X- X- X- XXXX

Type range: CR, CRI, CRN |
Nominal flow rate in m3/h

Number of impellers

Code for pump version

Code for pipework connection

Code for materials

Code for rubber pump parts

Code for shaft seal

3.2 Type key for CR, CRN 32, 45, 64, 90, 120 and 150

Example CR32- 2 1- X- X- X- X- XXXX
Pump range: CR, CRN |
Nominal flow rate in m3/h

Number of stages

Number of impellers with reduced diameter

Code for pump version

Code for pipework connection

Code for materials

Code for rubber pump parts

Code for shaft seal

4. Applications

Grundfos multistage in-line centrifugal pumps, types CR, CRI and
CRN, are designed for a wide range of applications.

CR, CRI, CRN

CR, CRI CRN pumps are suitable for liquid transfer, circulation
and pressure boosting of cold or hot clean liquids.

CRN

Use CRN pumps in systems where all parts in contact with the
liquid are made of high-grade stainless steel.

Pumped liquids

Thin, clean, non-flammable liquids, not containing solid particles
or fibres. The liquid must not attack the pump materials
chemically.

When pumping liquids with a density and/or viscosity higher than
that of water, use motors with correspondingly higher outputs, if
required.

Maximum Maximum
Motor Motor ) altitude
Motor . ambient
power efficiency above sea
make temperature
[kW] class o level
[°C]
[m]
0.37-075 °rundios  pep, +40 1000
MG
Grundfos
1.1-22 MG EFF 1 +60 3500
30-75 Siemens EFF 1 +55 2750

If the ambient temperature exceeds the above temperature
values or the pump is installed at an altitude exceeding the above
altitude values, the motor must not be fully loaded due to the risk
of overheating. Overheating may result from excessive ambient
temperatures or the low density and consequently low cooling
effect of the air.

In such cases, it may be necessary to use a motor with a higher
rated output.

P2
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100 =
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t[°C]

T T T T
1000 2250 3500 4750 m

TMO03 1868 3305

Fig. 2 Motor output depends on temperature/altitude

Example

Figure 2 shows that the load of an EFF 1 motor in an ambient
temperature of 70 °C must not be loaded more than 89 % of the
rated output. If the pump is installed 4750 metres above sea
level, the motor must not be loaded more than 89 % of the rated
output.

In cases where both the maximum temperature and the maximum
altitude are exceeded, the derating factors must be multiplied
(0.89 x 0.89 = 0.79).

For motor bearing maintenance at ambient

temperatures above 40 °C,

see section 9. Maintenance.

5.2 Liquid temperature
The table on page 28 states the relationship between liquid
temperature range and maximum permissible operating pressure.

The maximum permissible operating pressure

and liquid temperature ranges apply to the pump

only.



5.3 Maximum permissible operating pressure and
liqguid temperature for the shaft seal

The diagram below applies to clean water and
Note - ) A
water containing anti-freeze liquids.

m CR, CRI, CRN 1s to 20 and CR, CRN 32 to 150
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Fig. 3 Maximum permissible operating pressure and liquid
temperature

Motor Max. temperature range
Standard shaft seal (kW] p["C] 9
HQQE 0.37 - 45 —40 °C to +120 °C
HBQE 55-75 0°Cto+120 °C
HQQV 0.37 -45 —20 °C to +90 °C
HBQV 55-75 0°Cto+90°C

CRI and CRN pumps using a type H shaft seal with EPDM rubber
parts, HxxE, can be cleaned in place (CIP) with liquids up to
150 °C for maximum 15 minutes.

- The pumping of liquids above +120 °C may result
in periodical noise and reduced pump life.

CR, CRI, CRN pumps are not suitable for the pumping of liquids
above 120 °C for long periods.

5.4 Minimum inlet pressure

Hv

TMO02 0118 3800

Fig. 4 Schematic view of open system with a CR pump

The maximum suction lift "H" in metres head can be calculated as

follows:

H = pp x 10.2 - NPSH - Hf = Hy — Hg

Pb = Barometric pressure in bar.
(Barometric pressure can be set to 1 bar.) In closed
systems, py indicates the system pressure in bar.

NPSH = Net Positive Suction Head in metres head (to be read
from the NPSH curve on page 26 at the highest flow the
pump will be delivering).

H¢ = Friction loss in suction pipe in metres head at the
highest flow the pump will be delivering.

Hy = Vapour pressure in metres head, see fig. E on page 31.
tm = Liquid temperature.

Hg = Safety margin = minimum 0.5 metres head.

If the calculated "H" is positive, the pump can operate at a suction
lift of maximum "H" metres head.

If the calculated "H" is negative, an inlet pressure of minimum "H"
metres head is required. There must be a pressure equal to the
calculated "H" during operation.

Example

pp = 1 bar.

Pump type: CR 15, 50 Hz.

Flow rate: 15 m3/h.

NPSH (from page 26): 1.1 metres head.

Hf = 3.0 metres head.

Liquid temperature: +60 °C.

H, (from fig. E, page 31): 2.1 metres head.

H = pp x 10.2 - NPSH — Hf — H, — Hg [metres head].
H=1x10.2-1.1-3.0-2.1-0.5= 3.5 metres head.
This means that the pump can operate at a suction lift of
maximum 3.5 metres head.

Pressure calculated in bar: 3.5 x 0.0981 = 0.343 bar.
Pressure calculated in kPa: 3.5 x 9.81 = 34.3 kPa.



5.5 Maximum inlet pressure

The table on page 29 states the maximum permissible inlet
pressure. However, the actual inlet pressure + maximum pump
pressure (at no flow) must always be lower than the values stated
in fig. A, page 28.

The pumps are pressure-tested at a pressure of 1.5 times the
values stated in fig. B, page 29.

5.6 Minimum flow rate

Due to the risk of overheating, do not use the pump at flows
below the minimum flow rate.

The curves below show the minimum flow rate as a percentage of
the nominal flow rate in relation to the liquid temperature.
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Fig. 5 Minimum flow rate

- The pump must not run against a closed
|

discharge valve.

5.7 Electrical data

See motor nameplate.

5.8 Frequency of starts and stops

lilllvc\)/tor size Maximum number of starts per hour
<3 200
4-30 100
37-55 75
75 50

5.9 Dimensions and weights

Dimensions: See fig. C, page 30.
Weights: See label on the packing.

5.10 Sound pressure level
See fig. D, page 31.



6. Installation

The pump must be secured to a horizontal, plane and solid
foundation by bolts through the holes in the base plate. When
installing the pump, follow the procedure below in order to avoid
damaging the pump.

Step Action

Arrows on the pump base show
the direction of flow of liquid
through the pump.

TMO02 0013 3800

This information is stated on

page 30:

¢ port-to-port lengths

« dimensions of the base

¢ pipework connections

« diameter and position of
foundation bolts.

TMO0O0 2256 3393

The pump can be installed
vertically or horizontally (CR,
3 CRN 120 and 150, 75 kW, only
vertically). However, the motor
must neither fall below the
horizontal plane nor be
installed upside down.
Ensure that an adequate
supply of cool air reaches the
motor cooling fan.
Motors above 4 kW must be
supported.

©
|
B

TMO1 1241 4097

To minimize possible noise
from the pump, we advise you
to fit expansion joints on either
side of the pump. The
foundation/installation must be
carried out as described in
section 6.1.

Fit isolating valves on either
side of the pump to avoid
draining the system if the pump
needs to be removed for
cleaning, repair or
replacement.

Always protect the pump
against backflow by means of a
non-return valve (foot valve).

TMO02 0116 3800

Install the pipes so that air
locks do not occur, especially
on the suction side of the

pump.

TMO02 0114 3800

Fit a vacuum valve close to the
pump if the installation has one
of these characteristics:

« The discharge pipe slopes
downwards away from the
pump.

* There is a risk of siphon
effect.

« Protection against backflow
of unclean liquids is needed.

TMO02 0115 3800
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6.1 Foundation

The foundation/installation must be carried out in

accordance with the following instructions. Non-
compli Iti i i

pliance may result in functional faults which

will damage the pump components.
Grundfos recommends to install the pump on a concrete
foundation which is heavy enough to provide permanent and rigid
support to the entire pump. The foundation must be capable of
absorbing any vibration, normal strain or shock. The concrete
foundation must have an absolutely level and even surface.

Place the pump on the foundation, and fasten it. The base plate
must be supported on the whole area. See fig. 6.
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The recommended length and width are shown in fig. 7. Note that
the length and width of the foundation for pumps with motor size
< 30 kW must be 200 mm larger than the base plate.

For pumps with motor size = 37 kW, the length and width must
always be 1.5 x 1.5 (L¢ x Wj) metres.

The mass of the foundation must be at least 1.5 times the total
mass of the pump. The minimum height of the foundation (h¢) can
then be calculated:

h Mm% 15
= _—__pump 7
f LixBgxd

concrete

The density (8) of concrete is usually taken as 2,200 kg/m3.
In installations where noise-less operation is particularly
important, a foundation with a mass up to 5 times that of the
pump is recommended.

The foundation must be provided with bolts for fixing the base
plate. See fig. 8.
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Fig. 8 Bolt in foundation

When the foundation bolts are in position, the pump can be

placed on the foundation. The base plate can now be aligned

using shims, if necessary, so that it is completely horizontal.

See fig. 9.
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Fig. 9 Alignment with shims

6.2 Vibration dampening

If vibration dampers are used, they must be installed under the
foundation. Pumps with motor size < 30 kW can use vibration
dampers as shown in fig. 10.

For pumps with motor sizes = 37 kW, use a Sylomer® plate as
shown in fig. 11.

Vibration dampers H:l Fﬂ
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Fig. 10 Pump on vibration dampers
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Fig. 11 Pump on Sylomer® plate

6.3 Outdoor installation

When installed outdoors, it is recommended to provide the motor
with a rain cover. It is also recommended to open one of the
drain holes in the motor flange.

6.4 Hot surfaces

Warning

When pumping hot liquids, care should be taken
to ensure that persons cannot accidentally come
into contact with hot surfaces.

Figure 12 shows which pump parts get as hot as the pumped
liquid.

Pump sleeve

Base

TMO04 0361 0608

Fig. 12 Hot surfaces on a CR, CRI, CRN pump

11



6.5 Tightening torques

The table shows the recommended tightening torques for bolts in
base and flanges.

Base Flange
CR, CRI, CRN ] [ng]
1sto 5 40 50-60
10 to 20 50 60-70
32 to 150 70 70-80

6.6 Flange forces and torques

If not all loads reach the maximum permissible value stated in the
tables below, one of these value may exceed the normal limit.
Contact Grundfos for further information.

©
3
o
o
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z
Fig. 13 Flange forces and torques
Y-direction:  Direction of chamber stack
Z-direction: 90 ° from inlet/outlet
X-direction: Inlet/outlet
Forces
é
3 © S S S
o @ .o .0 )
o — O o O v 0 [T
S E o 235 235 235
T E o CxZ | ENZ | €xZ
25/32 1sto 5 760 1170 780
40 10 1000 1250 1100
50 15 and 20 1350 1650 1500
65 32 1700 2075 1875
80 45 2050 2500 2250
100 64 and 90 2700 3350 3000
125/150 | 120 and 150 2700 3350 3000
Torques
&
8 © S S S
s- | B | gB_| SE_| 2.
c E - o5 E o= £ o5 E
< o e i 2
T E o S Z eNZ S x Z
25/32 1sto 5 820 970 1220
40 10 900 1050 1300
50 15 and 20 1000 1150 1400
65 32 1075 1225 1500
80 45 1150 1300 1600
100 64 and 90 1250 1450 1750
125/150 | 120 and 150 1250 1450 1750

12

7. Electrical connection

The electrical connection should be carried out by an authorised
electrician in accordance with local regulations.

Warning

Before removing the terminal box cover and
before removing/dismantling the pump, make
sure that the power supply has been switched off
and that it cannot be accidentally switched on.

The pump must be connected to a main switch.

- The user is to consider whether it is necessary to
[Gaution] | -
install an emergency stop switch.
The operating voltage and frequency are marked on the motor
nameplate. Make sure that the motor is suitable for the power
supply on which it will be used and the motor terminal connection
is correct. You will find a wiring diagram in the terminal box.

7.1 Cable entry/screwed connection

All motors are supplied without screwed cable entries. The table
below shows the numbers and sizes of cable entry holes of the
terminal box (standard EN 50262).

Motor Number and size Description
[kw] of cable entries P
The holes have precast
0.25-0.55 2xM20x1.5 threads and are closed with
knock-out cable entries
0.75-3.0 2 % M20 The holes are closed_ with
knock-out cable entries
40-75 4 x M25 The holes are closed_ with
knock-out cable entries
11-22 2 x M20 The holes are closed with
4 x M40 knock-out cable entries
30-45 2xM50x 1.5 Blanking plug
55-75 2xM63x1.5 Blanking plug

7.2 Three-phase connection

Mains supply [V]

Delta connection Star connection

220-240 / 380-415
50 Hz
380-415 / 660-690
220-277 / 380-480
60 Hz
380-480 / 660-690
W2 rg U1 $ W2 é U2 é V2
]
D) ) vi &) w1 g
W1 ¢ U2 | | | 0
©
/owvz Vi 0‘\ ‘ ‘ ‘ §
L1 L2 L3 =
Fig. 14 Delta connection
u1

wn
u2 54
A\ i
V2 3
©
N
wi Vi 2
g

Fig. 15 Star connection

If the motor is provided with PTC sensors or PTO contacts, the
connection must be in accordance with the wiring diagram in the
terminal box.

Three-phase motors must be connected to a motor-protective
circuit breaker.



7.3 Single-phase connection

Mains supply [V]

"Low voltage" "High voltage"

50 Hz 220-230 / 240

©
<
=
L_
MAIN
AUX

(&,
S
g |
B
=
[
MAIN

Fig. 17 Connection, "high voltage", 0.37 - 0.75 kW

MAIN
I
AUX

MAIN
L
AUX

Fig. 19 Connection, "high voltage", 1.1 - 2.2 kW

Single-phase Grundfos motors incorporate a thermal switch and
require no additional motor protection.

TMO04 0345 0608 TMO04 1694 1008 TMO04 1693 1008

TMO04 0344 0608

7.4 Terminal box position

The terminal box can be turned to four positions, in 90 ° steps.
Follow this procedure:

1. If necessary, remove the coupling guards. Do not remove the
coupling.

Remove the bolts securing the motor to the pump.

Turn the motor to the required position.

Replace and tighten the bolts.

Replace the coupling guards.

Carry out the electrical connection as shown in the diagram
inside the terminal box cover.

a ks

7.5 Frequency converter operation

Motors supplied by Grundfos

All three-phase motors supplied by Grundfos can be connected to
a frequency converter. The frequency converter must be set to
variable torque.

Depending on the frequency converter type, this may cause
increased acoustic noise from the motor. Furthermore, it may
cause the motor to be exposed to detrimental voltage peaks.

Grundfos motors, types MG 71 and MG 80, for
supply voltages up to and including 440 V
without phase insulation (see motor nameplate),
must be protected against voltage peaks above
650 V (peak value) between the supply terminals.
We recommend to protect all other motors against voltage peaks
higher than 1200 V by 2000 V/usec.
The above disturbances, i.e. both increased acoustic noise and
detrimental voltage peaks, can be eliminated by fitting an LC filter
between the frequency converter and the motor.
For further information, please contact the frequency converter or
motor supplier.

Other motor makes than those supplied by Grundfos
Please contact Grundfos or the motor manufacturer.

8. Start-up

Do not start the pump until it has been filled with

liquid and vented. If the pump runs dry, the pump

bearings and the shaft seal may be damaged.

Warning

Pay attention to the direction of the vent hole and
take care to ensure that the escaping water does
not cause injury to persons or damage to the
motor or other components.

In hot-water installations, pay special attention to
the risk of injury caused by scalding hot water.

Follow the instructions on page 3.

CR, CRI,CRN 1s to 5

For these pumps, we advise you to open the bypass valve during
start-up, see fig. 20 for bypass valve location. The bypass valve
connects the suction and discharge sides of the pump, thus
making the filling procedure easier. Close the bypass valve again
when the operation is stable.

When pumping liquids containing air, we advise you to leave the
bypass valve open if the operating pressure is lower than 6 bar.
Close the bypass valve if the operating pressure constantly
exceeds 6 bar. Otherwise the material at the opening will be worn
because of the high liquid velocity.

13



9. Maintenance

Warning

Before starting work on the pump, make sure that
all power supplies to the pump have been
switched off and that they cannot be accidentally
switched on.

Pump bearings and shaft seal are maintenance-free.

Motor bearings

Motors not fitted with grease nipples are maintenance-free.
Motors fitted with grease nipples should be lubricated with a high-

temperature, lithium-based grease. See the instructions on the
fan cover.

In the case of seasonal operation (motor is idle for more than
6 months of the year), we recommend you to grease the motor

when the pump is taken out of operation.

Depending on the ambient temperature, the motor bearings must
be replaced or lubricated according to the table below. The table
applies to 2-pole motors. The number of operating hours stated

for bearing replacement are guidelines only.

Bearing replacement interval [operating hours]

Motor size
[kw] 40°C  45°C  50°C  55°C  60°C
0.37-0.75 18000 - - - -
1.1-75 20000 15500 12500 10000 7500
Motor size Lubrication interval [operating hours]
(kW 40°c  45°C 50°C 55°C  60°C
11-18.5 4500 3400 2500 1700 1100
22 4000 3100 2300 1500 1000
30-75 4000 3000 2000 1500 -

Intervals for 4-pole motors are twice as long as those for 2-pole
motors.

If the ambient temperature is lower than 40 °C, bearings must be
replaced/lubricated at the intervals mentioned under 40 °C.

14

10. Frost protection

Pumps which are not being used during periods of frost should be
drained to avoid damage.

Drain the pump by loosening the vent screw in the pump head
and by removing the drain plug from the base.

Warning

Pay attention to the direction of the vent hole and
take care to ensure that the escaping water does
not cause injury to persons or damage to the
motor or other components.

In hot-water installations, pay special attention to
the risk of injury caused by scalding hot water.

Do not tighten the vent screw and replace the drain plug until the
pump is to be used again.
CR, CRI,CRN 1s to 5

Before replacing the drain plug in the base, screw the bypass
valve out against the stop. See fig. 20.

Drain plug
Bypass valve

TMO1 1243 4097

gl

Fig. 20 Location of drain plug and bypass valve

Fit the drain plug by tightening the large union nut followed by the
bypass valve.

11. Service

It is advisable to repair pumps with motors of 7.5 kW and up at
pump site. Necessary lifting equipment must be available.

If a pump has been used for a liquid which is

toxic or injurious to health, the pump will be

classified as contaminated.

If Grundfos is requested to service the pump, Grundfos must be
contacted with details about the pumped liquid, etc. before the
pump is returned for service. Otherwise Grundfos can refuse to
accept the pump for service.

Possible costs of returning the pump are to be paid by the
customer.

However, any application for service (no matter to whom it may
be made) must include details about the pumped liquid if the
pump has been used for liquids which are toxic or injurious to
health.

11.1 Service kits and manuals

Service kits and manuals for CR, CRI and CRN, see
www.grundfos.com (WebCAPS), WinCAPS or Service Kit
Catalogue.



12. Fault finding chart

Warning

Before removing the terminal box cover and before removing/dismantling the pump, make sure that the power
supply has been switched off and that it cannot be accidentally switched on.

Fault Cause Remedy
1. Motor does not run a) Supply failure. Connect the power supply.
when started. b) Fuses are blown. Replace fuses.
c) Motor-protective circuit breaker has tripped out. Reactivate the motor-protective circuit breaker.
d) Thermal protection has tripped out. Reactivate the thermal protection.
e) Main contacts in motor-protective circuit breaker . .
) i Replace contacts or magnetic coil.
are not making contact or the coil is faulty.
f) Control circuit is defective. Repair the control circuit.
g) Motor is defective. Replace the motor.
2. Motor-protective circuit a) One fuse/automatic circuit breaker is blown. Replace the fuse/cut in the circuit breaker.
breaker trips out b) Contacts in motor-protective circuit breaker are o
immediately when faulty Replace motor-protective circuit breaker contacts.
supply is switched on. : — :
c) Cable connection is loose or faulty. Fasten or replace the cable connection.
d) Motor winding is defective. Replace the motor.
e) Pump mechanically blocked. Remove the mechanical blocking of the pump.

f)

Motor-protective circuit breaker setting is too
low.

Set the motor-protective circuit breaker correctly.

3. Motor-protective circuit a)
breaker trips out

Motor-protective circuit breaker setting is too
low.

Set the motor-protective circuit breaker correctly.

occasionally. b)

Low voltage at peak times.

Check the power supply.

4. Motor-protective circuit a)
breaker has not tripped
out but the pump does
not run.

Check 1 a), b), d), e) and f).

5. Pump performance not a)

Pump inlet pressure is too low (cavitation).

Check the suction conditions.

constant. b)

Suction pipe/pump partly blocked by impurities.

Clean the suction pipe/pump.

c)

Pump draws in air.

Check the suction conditions.

6. Pump runs but givesno a)

Suction pipe/pump blocked by impurities.

Clean the suction pipe/pump.

water. b)

Foot or non-return valve blocked in closed
position.

Repair the foot or non-return valve.

c)

Leakage in suction pipe.

Repair the suction pipe.

d)

Air in suction pipe or pump.

Check the suction conditions.

e)

Motor runs in the wrong direction of rotation.

Change the direction of rotation of the motor.

7. Pump runs backwards a)

Leakage in suction pipe.

Repair the suction pipe.

when switched off. b)

Foot or non-return valve defective.

Repair the foot or non-return valve.

Leakage in shaft seal. a)

Shaft seal is defective.

Replace the shaft seal.

Noise. a) Cauvitation. Check the suction conditions.
b) Pump does not rotate freely (frictional Adjust the pump shaft.
resistance) because of incorrect pump shaft Follow the procedure in fig. F, G or H at the end of
position. these instructions.
c) Frequency converter operation. See section 7.5 Frequency converter operation.
13. Disposal

This product or parts of it must be disposed of in an

environmentally sound way:

1. Use the public or private waste collection service.
2. If this is not possible, contact the nearest Grundfos company

or service workshop.

Subject to alterations.
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Fig. A

Maximum permissible operating pressure / liquid temperature range

PJE - CLAMP - CA - UNION
DIN - FGJ

Operating Liquid temperature Operating Liquid temperature
pressure range pressure range

CR, CRI, CRN 1s 16 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI, CRN 1 16 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI, CRN 3 16 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI, CRN 5 16 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI 10-1 10-16 16 bar 220 °C to +120 °C 16 bar 220 °C to +120 °C
CR, CRI 10-17 1022 ; ; 25 bar 220 °C to +120 °C
CRN 10 - - 25 bar 220 °C to +120 °C
CR, CRI 15-1 15-7 10 bar 20 °C to +120 °C - -

CR, CRI 15-1 15-10 ; ; 16 bar 20 °C to +120 °C
CR, CRI 15-12 15-17 ; ; 25 bar 220 °C to +120 °C
CRN 15 - - 25 bar 220 °C to +120 °C
CR, CRI 20-1 20-7 10 bar 220 °C to +120 °C - -

CR, CRI 20-1 20-10 ; ; 16 bar 220 °C to +120 °C

S0Hz =R CRI20-12 20-17 - - 25 bar 220 °C to +120 °C

CRN 20 ; ; 25 bar 220 °C to +120 °C
CR, CRN 32-1-1 327 ; ; 16 bar 230 °C to +120 °C
CR, CRN 32-8-2 32-14 ; ; 30 bar 230 °C to +120 °C
CR, CRN 45-1-1 455 ; ; 16 bar 230 °C to +120 °C
CR, CRN 45-6-2 45-11 ; ; 30 bar 230 °C to +120 °C
CR, CRN 45-12-2 45.13-2 ; ; 33 bar 230 °C to +120 °C
CR, CRN 64-1-1 64-5 ; ; 16 bar 230 °C to +120 °C
CR, CRN 64-6-2 64-8-1 - - 30 bar 230 °C to +120 °C
CR, CRN 90-1-1 90-4 ; ; 16 bar 230 °C to +120 °C
CR, CRN 90-5-2 90-6 ; ; 30 bar 230 °C to +120 °C
CR, CRN 120 - - 30 bar 230 °C to +120 °C
CR, CRN 150 - - 30 bar 230 °C to +120 °C
CR, CRI, CRN 1s 16 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI, CRN 1 16 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI, CRN 3 16 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI, CRN 5 16 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI 10-1 10-10 16 bar 220 °C to +120 °C 16 bar 220 °C to +120 °C
CR, CRI 10-12 10-17 ; ; 25 bar 220 °C to +120 °C
CRN 10 16 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI 15-1 155 10 bar 20 °C to +120 °C - -
CR, CRI 15-1 15-8 ; ; 16 bar 20 °C to +120 °C
CR, CRI 15-9 15-12 ; ; 25 bar 20 °C to +120 °C
CRN 15 10 bar 220 °C to +120 °C 25 bar 220 °C to +120 °C
CR, CRI 20-1 205 10 bar 220 °C to +120 °C - -

60 Hz CR, CRI 20-1 20-7 ; ; 16 bar 220 °C to +120 °C
CR, CRI 20-8 20-10 ; ; 25 bar 20 °C to +120 °C
CRN 20 10 bar 220 °C to +120 °C 25 bar 20 °C to +120 °C
CR, CRN 32-1-1 325 ; ; 16 bar 230 °C to +120 °C
CR, CRN 32-6-2 32-10-2 ; ; 30 bar 230 °C to +120 °C
CR, CRN 45-1-1 45-4 ; ; 16 bar 230 °C to +120 °C
CR, CRN 45-5-2 45-7 ; ; 30 bar 230 °C to +120 °C
CR, CRN 64-1-1 64-3 ; ; 16 bar 230 °C to +120 °C
CR, CRN 64-4-2 64-5-2 - - 30 bar 230 °C to +120 °C
CR, CRN 90-1-1 90-3 ; ; 16 bar 230 °C to +120 °C
CR, CRN 90-4-2 - - 30 bar 230 °C to +120 °C
CR, CRN 120 ; ; 30 bar 230 °C to +120 °C
CR, CRN 150 ; ; 30 bar 230 °C to +120 °C
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Fig. B

Maximum inlet pressure for CR, CRI and CRN

50 Hz

|60 Hz

CR, CRI,CRN 1s

CR, CRI, CRN 1s-2 - CR, CRI, CRN 1s-36 10 bar | CR, CRI,CRN 1s-2 - CR, CRI, CRN 1s-27 10 bar

CR,CRI,CRN 1

CR,CRI,CRN1-2 - CR,CRI,CRN1-36 10 bar CR, CRI,CRN 1-2 - CR, CRI, CRN 1-25 10 bar
CR, CRI, CRN 1-27 15 bar

CR, CRI,CRN 3

CR,CRI,CRN 3-2 - CR,CRI,CRN 3-29 10 bar CR, CRI,CRN 3-2 - CR, CRI, CRN 3-15 10 bar

CR, CRI, CRN 3-31 - CR, CRI,CRN 3-36 15 bar CR, CRI, CRN 3-17 -» CR, CRI, CRN 3-25 15 bar

CR, CRI, CRN 5

CR, CRI,CRN 5-2 - CR, CRI,CRN5-16 10 bar CR, CRI,CRN 5-2 - CR, CRI, CRN 5-9 10 bar

CR, CRI, CRN 5-18 - CR, CRI, CRN 5-36 15 bar CR, CRI, CRN 5-10 - CR, CRI, CRN 5-24 15 bar

CR, CRI, CRN 10

CR, CRI,CRN 10-1 - CR, CRI,CRN 10-6 8 bar CR, CRI, CRN 10-1 » CR, CRI, CRN 10-5 8 bar

CR, CRI, CRN 10-7 - CR, CRI, CRN 10-22 10 bar CR, CRI, CRN 10-6 - CR, CRI, CRN 10-17 10 bar

CR, CRI, CRN 15

CR, CRI,CRN 15-1 - CR, CRI, CRN 15-3 8 bar CR, CRI, CRN 15-1 - CR, CRI, CRN 15-2 8 bar

CR, CRI, CRN 15-4 - CR, CRI, CRN 15-17 10 bar CR, CRI, CRN 15-3 - CR, CRI, CRN 15-12 10 bar

CR, CRI, CRN 20

CR, CRI, CRN 20-1 - CR, CRI, CRN 20-3 8 bar CR, CRI, CRN 20-1 8 bar

CR, CRI, CRN 20-4 - CR, CRI, CRN 20-17 10 bar CR, CRI, CRN 20-2 - CR, CRI, CRN 20-10 10 bar

CR, CRN 32

CR, CRN 32-1-1 - CR, CRN 32-4 4 bar CR, CRN 32-1-1 - CR, CRN 32-2 4 bar

CR, CRN 32-5-2 - CR, CRN 32-10 10 bar CR, CRN 32-3-2 - CR, CRN 32-6 10 bar

CR, CRN 32-11-2 - CR, CRN 32-14 15 bar CR, CRN 32-7-2 - CR, CRN 32-10-2 15 bar

CR, CRN 45

CR, CRN 45-1-1 - CR, CRN 45-2 4 bar CR, CRN 45-1-1 - CR, CRN 45-1 4 bar

CR, CRN 45-3-2 - CR, CRN 45-5 10 bar CR, CRN 45-2-2 - CR, CRN 45-3 10 bar

CR, CRN 45-6-2 - CR, CRN 45-13-2 15 bar CR, CRN 45-4-2 - CR, CRN 45-7 15 bar

CR, CRN 64

CR, CRN 64-1-1 - CR, CRN 64-2-2 4 bar CR, CRN 64-1-1 4 bar

CR, CRN 64-2-1 - CR, CRN 64-4-2 10 bar CR, CRN 64-1 - CR, CRN 64-2-1 10 bar

CR, CRN 64-4-1 - CR, CRN 64-8-1 15 bar CR, CRN 64-2 - CR, CRN 64-5-2 15 bar

CR, CRN 90

CR, CRN 90-1-1 - CR, CRN 90-1 4 bar CR, CRN 90-1-1 - CR, CRN 90-2-2 10 bar

CR, CRN 90-2-2 - CR, CRN 90-3-2 10 bar CR, CRN 90-2-1 - CR, CRN 90-4-2 15 bar

CR, CRN 90-3 - CR, CRN 90-6 15 bar

CR, CRN 120

CR, CRN 120-1 - CR, CRN 120-2-1 10 bar CR, CRN 120-1 10 bar

CR, CRN 120-2 - CR, CRN 120-5-1 15 bar CR, CRN 120-2-2 - CR, CRN 120-3 15 bar

CR, CRN 120-6-1 - CR, CRN 120-7 20 bar CR, CRN 120-4-1 - CR, CRN 120-5-2 20 bar

CR, CRN 150

CR, CRN 150-1-1 - CR, CRN 150-1 10 bar CR, CRN 150-1-1 10 bar

CR, CRN 150-2-1 - CR, CRN 150-4-1 15 bar CR, CRN 150-1 - CR, CRN 150-2 15 bar

CR, CRN 150-5-2 - CR, CRN 150-6 20 bar CR, CRN 150-3-2 - CR, CRN 150-4-2 20 bar
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Fig. C
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Fig. D

Airborne noise emitted by pumps with motors fitted by Grundfos

50 Hz 60 Hz
Motor — —
kW] Lpa Lpa
[dB(A)] [dB(A)]
0.37 50 55
0.55 50 53
0.75 50 54
1.1 52 57
1.5 54 59
2.2 54 59
3.0 55 60
4.0 62 66
5.5 60 65
7.5 60 65
11 60 65
15 60 65
18.5 60 65
22 66 70
30 71 75
37 71 75
45 71 75
55 71 75
75 73 77
Fig. E
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CR,CRI,CRN1s,1,3and 5
Fig. F

M6 - 13 Nm
M8 - 31 Nm
M10 - 62 Nm
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CR, CRI, CRN 10, 15 and 20
Fig. G

M10 - 62 Nm
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CR, CRN 32, 45, 64, 90

Fig. H
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CR, CRN 120 and 150
Fig. |
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Designation

Pos @
1 Adapter flange
la | Motor stool
2 Pump head
3 Chamber, top
3a | Chamber without neck ring
4 Chamber complete
4a | Chamber with bearing ring
5a | Chamber complete
6 Base
6a | Stop pin
6d Guide plate for base
6g | Bearing ring
7 Coupling guard
7a | Screw
8 Coupling complete
9 Screw
10 | Shaft pin
18 | Air vent screw
19 | Pipe plug
21 | Plug
23 | Plug
25 | Drain plug
26 | Staybolt
26a | Strap
26b | Screw
26¢c | Washer
28 Screw
28a | Screw
31 | Screw
32a | Washer
35 | Screw
36 Nut
36a | Nut
37 | O-ring/gasket o)
38 O-ring le)
38a | O-ring [¢]
44 Inlet part complete
45 | Neck ring
45a | Neck ring complete
47 | Bearing ring
47a | Bearing with driver
47b | Bearing ring, rotating
47c | Bush
47d | Retaining ring
47e | Retaining ring
48 | Split cone nut
49 Impeller
49a | Impeller
49b | Split cone
49c | Wear ring
51 | Pump shaft
55 | Sleeve
56 | Base plate
56a | Base plate
56c | Screw
56d | Washer
57 | O-ring o)
58 | Seal carrier
58a | Screw
60 | Spring
61 | Seal driver
62 | Stop ring
64 | Spacing pipe
64a | Spacing pipe
64c | Clamp, splined
64d | Spacing pipe
65 | Neck ring retainer
66 | Washer
66a | Washer
66b | Lock washer
67 | Nut/screw
69 | Spacing pipe
76 | Nameplate set
100 | O-ring [e)
105 | Shaft seal
201 |Flange
203 | Retaining ring
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CR,CRI,CRN 1s, 1,3 and 5

’
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CR, CRI, CRN 10, 15 and 20
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CR, CRN 32, 45, 64 and 90

TMO1 9996 3600
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CR, CRN 120 and 150

90T¥ T009 EONL

49e

49a | 49d

49
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Argentina

Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Lote 34A
1619 - Garin

Pcia. de Buenos Aires

Phone: +54-3327 414 444

Telefax: +54-3327 411 111

Australia

GRUNDFOS Pumps Pty. Ltd.
P.O. Box 2040

Regency Park

South Australia 5942
Phone: +61-8-8461-4611
Telefax: +61-8-8340 0155

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
GrundfosstraBe 2

A-5082 Grodig/Salzburg

Tel.: +43-6246-883-0

Telefax: +43-6246-883-30

Belgium

N.V. GRUNDFOS Bellux S.A.
Boomsesteenweg 81-83
B-2630 Aartselaar

Tél.: +32-3-870 7300
Télécopie: +32-3-870 7301

Belorussia

MNpeactasutenbcTteo NPYHAPOC B
MwuHcke

220123, MUHCK,

yn. B. Xopyxei, 22, ocp. 1105
Ten.: +(37517) 233 97 65,

dakc: +(37517) 233 97 69

E-mail: grundfos_minsk@mail.ru

Bosnia/Herzegovina
GRUNDFOS Sarajevo

Trg Heroja 16,

BiH-71000 Sarajevo

Phone: +387 33 713 290
Telefax: +387 33 659 079
e-mail: grundfos@bih.net.ba

Brazil

BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,
630

CEP 09850 - 300

Sdo Bernardo do Campo - SP

Phone: +55-11 4393 5533

Telefax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel. +359 2 49 22 200

Fax. +359 2 49 22 201

email: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada Inc.
2941 Brighton Road
Oakville, Ontario

L6H 6C9

Phone: +1-905 829 9533
Telefax: +1-905 829 9512

China

GRUNDFOS Pumps (Shanghai) Co. Ltd.
51 Floor, Raffles City

No. 268 Xi Zang Road. (M)

Shanghai 200001

PRC

Phone: +86-021-612 252 22

Telefax: +86-021-612 253 33

Croatia

GRUNDFOS CROATIA d.o.0.
Cebini 37, Buzin

HR-10010 Zagreb

Phone: +385 1 6595 400
Telefax: +385 1 6595 499
www.grundfos.hr

Czech Republic
GRUNDFOS s.r.0.
Cajkovského 21

779 00 Olomouc

Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Mestarintie 11

FIN-01730 Vantaa

Phone: +358-3066 5650
Telefax: +358-3066 56550

France

Pompes GRUNDFOS Distribution S.A.
Parc d’Activités de Chesnes

57, rue de Malacombe

F-38290 St. Quentin Fallavier (Lyon)
Tél.: +33-4 74821515

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schliterstr. 33

40699 Erkrath

Tel.: +49-(0) 211 929 69-0

Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:

e-mail: kundendienst@grundfos.de

Greece

GRUNDFOS Hellas A.E.B.E.

20th km. Athinon-Markopoulou Av.
P.O. Box 71

GR-19002 Peania

Phone: +0030-210-66 83 400
Telefax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor

Siu Wai Industrial Centre

29-33 Wing Hong Street &

68 King Lam Street, Cheung Sha Wan
Kowloon

Phone: +852-27861706 / 27861741
Telefax: +852-27858664

Hungary

GRUNDFOS Hungaria Kft.
Park u. 8

H-2045 Toérokbalint,
Phone: +36-23 511 110
Telefax: +36-23 511 111

India

GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 096

Phone: +91-44 2496 6800

Indonesia

PT GRUNDFOS Pompa

JI. Rawa Sumur IIl, Blok Il / CC-1
Kawasan Industri, Pulogadung
Jakarta 13930

Phone: +62-21-460 6909

Telefax: +62-21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Phone: +353-1-4089 800
Telefax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.L.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg., 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo
141-0022 Japan

Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea

GRUNDFOS Pumps Korea Ltd.

6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea

Phone: +82-2-5317 600

Telefax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia

Deglava biznesa centrs

Augusta Deglava iela 60, LV-1035, Riga,
Talr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6
LT-03201 Vilnius

Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia

GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam

Selangor

Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

México

Bombas GRUNDFOS de México S.A. de
C.V.

Boulevard TLC No. 15

Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Phone: +52-81-8144 4000

Telefax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

Telefax: +31-88-478 6332
e-mail: info_gnl@grundfos.com

New Zealand

GRUNDFOS Pumps NZ Ltd.

17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland

Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway

GRUNDFOS Pumper A/S
Strgmsveien 344
Postboks 235, Leirdal
N-1011 Oslo

TIf.: +47-22 90 47 00
Telefax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo
Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

Bombas GRUNDFOS Portugal, S.A.
Rua Calvet de Magalhaes, 241
Apartado 1079

P-2770-153 Pago de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
Bd. Biruintei, nr 103

Pantelimon county Ilfov

Phone: +40 21 200 4100
Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O IpyHacoc

Poccus, 109544 Mocksa, yn. LLkonbHas
39

Ten. (+7) 495 737 30 00, 564 88 00
dakc (+7) 495 737 75 36, 564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia

GRUNDFOS Predstavnistvo Beograd

Dr. Milutina Ivkovi¢a 2a/29

YU-11000 Beograd

Phone: +381 11 26 47 877 / 11 26 47 496
Telefax: +381 11 26 48 340

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
24 Tuas West Road

Jurong Town

Singapore 638381

Phone: +65-6865 1222

Telefax: +65-6861 8402

Slovenia

GRUNDFOS d.o.o.

Slandrova 8b, 5I-1231 Ljubljana-Crnuce
Phone: +386 1 568 0610

Telefax: +386 1 568 0619

E-mail: slovenia@grundfos.si

South Africa

Corner Mountjoy and George Allen Roads
Wilbart Ext. 2

Bedfordview 2008

Phone: (+27) 11 579 4800

Fax: (+27) 11 455 6066

E-mail: Ismart@grundfos.com

Spain

Bombas GRUNDFOS Espafia S.A.
Camino de la Fuentecilla, s/n
E-28110 Algete (Madrid)

Tel.: +34-91-848 8800

Telefax: +34-91-628 0465

Sweden

GRUNDFOS AB

Box 333 (Lunnagardsgatan 6)
431 24 Mélndal

Tel.: +46(0)771-32 23 00
Telefax: +46(0)31-331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Fallanden/zH
Tel.: +41-1-806 8111
Telefax: +41-1-806 8115

Taiwan

GRUNDFOS Pumps (Taiwan) Ltd.
7 Floor, 219 Min-Chuan Road
Taichung, Taiwan, R.O.C.

Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand

GRUNDFOS (Thailand) Ltd.

92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999

Telefax: +66-2-725 8998

Turkey

GRUNDFOS POMPA San. ve Tic. Ltd.
Sti.

Gebze Organize Sanayi Bolgesi

lhsan dede Caddesi,

2. yol 200. Sokak No. 204

41490 Gebze/ Kocaeli

Phone: +90 - 262-679 7979

Telefax: +90 - 262-679 7905

E-mail: satis@grundfos.com

Ukraine

TOB IPYHA®OC YKPAIHA

01010 Kuie, Byn. MockoBcbka 86,
Ten.:(+38 044) 390 40 50

dax.: (+38 044) 390 40 59

E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768

Jebel Ali Free Zone

Dubai

Phone: +971-4- 8815 166
Telefax: +971-4-8815 136

United Kingdom

GRUNDFOS Pumps Ltd.
Grovebury Road

Leighton Buzzard/Beds. LU7 8TL
Phone: +44-1525-850000
Telefax: +44-1525-850011

U.S.A.

GRUNDFOS Pumps Corporation
17100 West 118th Terrace
Olathe, Kansas 66061

Phone: +1-913-227-3400
Telefax: +1-913-227-3500

Usbekistan

MNpeactasutenbcTtso NPYHA®OC B
TawkeHTe

700000 TawkeHT yn.YcmaHa Hocupa 1-i
TYynuK 5

TenedoH: (3712) 55-68-15

dakc: (3712) 53-36-35

Addresses revised 02.06.2010
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