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CR, CRI, CRN

1. Product introduction

This data booklet deals with Grundfos CR, CRI and
CRN pumps.

TMO2 7698 3803

Fig.1 CR, CRI and CRN pumps

Features and benefits

Grundfos CR, CRI, CRN pumps are vertical multistage
centrifugal pumps. The in-line design enables the
pump to be installed in a horizontal one-pipe system
where the suction and discharge ports are in the same
horizontal plane and have the same pipe dimensions.
This design provides a more compact pump design
and pipework.

Grundfos CR pumps come with various pump sizes
and various numbers of stages to provide the flow and
the pressure required.

CR pumps are suitable for a variety of applications
from pumping of potable water to pumping of
chemicals. The pumps are therefore used in a wide
variety of pumping systems where the performance
and material of the pump meet specific demands.
The CR pumps consist of two main components: the
motor and the pump unit. The motor on a CR pump is a
heavy-duty Grundfos specified motor.

The pump unit consists of optimized hydraulics,
various types of connections, an outer sleeve, a top
and various other parts.

CR pumps are available in various material versions
according to the pumped liquid.

Pump

The CR pump is a non-self-priming, vertical multistage
centrifugal pump. The pumps are available with a
Grundfos standard motor.

The pump consists of a base and a pump head. The
chamber stack and the outer sleeve are secured
between the pump head and the base by means of
staybolts. The base has suction and discharge ports
on the same level (in-line).

All pumps are equipped with a maintenance-free
mechanical shaft seal of the cartridge type.

Motor

Coupling

Shaft seal Pump head

(Cartridge type)

Outer sleeve
Impellers

Staybolts

Base plate

GR5357 - GR3395

Fig.2 CR pump

CR pump with ANSI/NSF 61 listing is available. See
UL file MH26400 or contact Grundfos.

Motor
Grundfos standard motors - ML and Baldor®
motors

CR, CRI and CRN pumps are fitted with a Grundfos
specified motor. The motors are all heavy-duty 2-pole,
NEMA C-face motors.
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Electrical data

Mounting designation NEMA

Insulation class F&B

Energy efficient
Premium efficiency - on request for 15 Hp
and above

Efficiency class*

TEFC - Totally Enclosed Fan Cooled
(Grundfos standard)
ODP - Open Drip Proof - on request

Enclosure class

1 x 115/208-230 V
60 Hz standard voltages 3 x 208-230/460 V
3x575V

The motors are rated for:

Baldor ML

N @"’ cmus

Approvals

*1-10 Hp ML motors are premium efficiency as standard.
Optional motors

The Grundfos standard range of motors covers a wide
variety of application demands. However, for special
applications or operating conditions, custom-built
motor solutions can be provided.

For special applications or operating conditions,
Grundfos offers custom-built motors such as:

» explosion proof motors

* motors with anti-condensation heating unit
* low-noise motors

« premium efficiency motors

* motors with thermal protection.

Motor protection

Single-phase Grundfos specified motors up to 7.5 Hp
have a built-in thermal overload switch.

Three-phase motors must be connected to a motor
starter in accordance with local regulations.

Terminal box positions

As standard the terminal box is mounted on the suction
side of the pump.

Position 3

Position 6 Position 9 Position 12

Standard

TMO02 18 05 2001

Fig. 3 Terminal box positions
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Viscosity

The pumping of liquids with densities or kinematic
viscosities higher than those of water will cause a
considerable pressure drop, a drop in the hydraulic
performance and a rise in the power consumption.

In such situations, the pump should be fitted with a
larger motor. If in doubt, contact Grundfos.

Ambient temperature and altitude

If the ambient temperature exceeds the maximum
temperature limits of the pump or the pump is installed
at an altitude exceeding the altitude values in the chart
below, 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 at high altitudes. In such cases,
it may be necessary to use a motor with a higher rated
output (P2).

P2
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/
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TMO3 4272 2006

Fig. 4 Relationship between motor output (P2) and
ambient temperature/altitude

Legend
Pos. Description
1 NEMA energy efficient motors
2 NEMA premium-efficiency motors

Example: From fig. 4 it appears that P2 must be
reduced to 88 % when a pump with a NEMA premium-
efficiency ML motor is installed 15,584 ft (4750 m)
above sea level. At an ambient temperature of 167 °F
(75 °C), P2 of a standard-efficiency motor must be
reduced to 74 % of rated output.

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



CR, CRI, CRN

2. Applications

Application

CR, CRI

CRN

Water supply

Filtration and transfer at waterworks

Distribution from waterworks

Pressure boosting in mains

Pressure boosting in high-rise buildings, hotels, etc.

Pressure boosting for industrial water supply

O|0[0|0O| 0

Industry

Pressure boosting in...

process water systems

washing and cleaning systems

vehicle washing tunnels

Ole

fire fighting systems

Liquid transfer in...

cooling and air-conditioning systems (refrigerants)

boiler feed and condensate systems

machine tools (cooling lubricants)

aquafarming *

O|® OO

Transfer of...

oils and alcohols

acids and alkalis *

glycol and coolants

Water treatment

Ultra-filtration systems

Reverse osmosis systems X

Softening, ion exchange, demineralizing systems

Distillation systems

Separators

Swimming pools %

Irrigation

Field irrigation (flooding)

Sprinkler irrigation

Drip-feed irrigation

0| 0|0

® Recommended version.
QO Alternative version.

* CRT, CRTE version available. For further information about CRT, CRTE pumps, see Pumped liquids on page 13 or related CRT, CRTE product

guide.
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3. Performance range

CR, CRI, CRN
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CR, CRI, CRN

4. Product range

Range CR 1s CR1 CR3 CR5 CR 10 CR 15 CR 20
Nominal flow rate [US gpm] 4.5 8.5 15 30 55 95 110
Temperature range [°F] -4 to +250
Tf;?fggﬂ:gfrange[ Al -40 to +356
Max. working pressure [psi]* 362 362 362 362 362 362 362
[V'(‘;":'r:’qou”:s”tg pressure [psi] - 725 725 725 725 725 725
Max. pump efficiency [%)] 35 49 59 67 70 72 72
CR pumps
CR: Flow range [US gpm] 0.5-5.7 1-12.8 1.5-23.8 3-45 55-70 9.5-125 11-155
CR: Max. pump pressure (H [ft]) 760 790 790 780 820 800 700
CR: Motor power [Hp] 33-2 .33-3 .33-5 .75-7.5 .75-15 2-25 3-25
Version
g:ét iron and stainless steel AISI 304 ¢ ¢ ¢ ¢ ¢ ¢ ¢
Stainless steel AIS! 304 ° ° * ° * ° °
Stainiess steel AIS| 316 * * * * * * *
‘?iEEiEnTTE: - See CRT, CRTE product guide -
CR pipe connection
Oval flange (NPT) 1" 1" 1" 1.25" 2" 2" 2"
Oval flange (NPT) - on request 1.25" 1.25" 1.25" 1" 1.5" - -
ANSI flange size 1.25" 1.25" 1.25" 1.25" 2" 2" 2"
ANSI flange size - on request - - - - - - -
ANSI flange class 250 Ib. 250 Ib. 250 Ib. 250 Ib. 250 Ib. 250 Ib. 250 Ib.
CRI pipe connection
Oval flange (NPT) 1" 1" 1" 1.25" 2" 2" 2"
Oval flange (NPT) - on request 1.25" 1.25" 1.25" 1" 1.5" - -
ANSI flange size 1.25" 1.25" 1.25" 1.25" 2" 2" 2"
ANSI flange class 300 Ib. 300 Ib. 300 Ib. 300 Ib. 300 Ib. 300 Ib. 300 Ib.
. 1" 1" 1", 1" 1.5", 1.5", 1.5"
Clamp coupling (NPT) - on request 1,25 1.95" 1.25" 1.25" o o o
Union (NPT ext. Thread) - on request 2" 2" 2" 2" - - -
CRN pipe connection
PJE (Victaulic) 1.25" 1.25" 1.25" 1.25" 2" 2" 2"
PJE (Victaulic) - on request - - - - - - -
ANSI flange size 1.25" 1.25" 1.25" 1.25" 2" 2" 2"
ANSI flange size - on request - - - - - - -
ANSI flange class 300 Ib 300 Ib. 300 Ib. 300 Ib. 300 Ib. 300 Ib. 300 Ib.
. 1", 1, 1", 1 1.5", 1.5, 1.5",
Clamp coupling (NPT) - on request 1.25" 1.95" 1,25 1.25" o on o
Union (NPT ext. Thread) - on request 2" 2" 2 2" - - -
CRT pipe connection
PJE coupling (Vitaulic) - 1.25" 1.25" 1.25" 2" 2" -
ANSI flange size - on request - - - - 2" 2" -

® Available.

* See section 7. Operating conditions on page 13 for specific working pressures.

GRUNDFOS %%
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CR, CRI, CRN

Range

CR 32

CR 45

CR 64

CR 90

CR 120 CR 150

Nominal flow rate [US gpm]

140

220

340

440

610 750

Temperature range [°F]

-22 to +250%

-22 to +2501) &2)

Temperature range [°F]
- on request

-40 to +356

Max. working pressure [psi] *

435

435

435

435

435 435

Max. working pressure [psi]
- on request

580

580

580

580

Max. pump efficiency [%]

76

78

79

80

75 73

CR pumps

CR: Flow range [US gpm]

14-210

22-310

34-450

44-630

61-700 75-790

CR: Max. pump pressure (H [ft])

995

940

565

595

685 570

CR: Motor power [Hp]

5-50

7.5-60

10-60

15-60

20-100 25-100

Version

CR:
Cast iron and stainless steel AISI 304

CRI:
Stainless steel AISI 304

CRN:
Stainless steel AISI 316

CRT, CRTE:
Titanium

CR pipe connection

Oval flange (NPT)

Oval flange (NPT) - on request

ANSI flange size

2.5"

3"

4"

5 3) 51 3)

ANSI flange size - on request

3"

4"

513)

5" 6"

ANSI flange class

125/
250 Ib.

125/
250 Ib.

125/
250 Ib.

125/ 125/
250 Ib. 250 Ib.

CRI pipe connection

Oval flange (NPT)

Oval flange (NPT) - on request

ANSI flange size

ANSI flange class

Clamp coupling (NPT) - on request

Union (NPT ext. Thread) - on request

CRN pipe connection

PJE (Victaulic)

PJE (Victaulic) - on request

3"

yg

2

yg Vg

ANSI flange size

2.5"

3"

4"

5 5

ANSI flange size - on request

ANSI flange class

150/

300 Ib.

150/
300 Ib.

150/
300 Ib.

150/

300 Ib.

150/ 150/
300 Ib. 300 Ib.

Clamp coupling (NPT) - on request

Union (NPT ext. Thread) - on request

CRT pipe connection

PJE coupling (Vitaulic)

ANSI flange size - on request

® Available.

* See section 7. Operating conditions on page 13 for specific working pressures.

1) CRN 32 to CRN 90 with HQQE shaft seal: -40 °F to +250 °F.
2 CR, CRN 120 and 150 with 75 or 100 Hp motors with HBQE shaft seal: 0 °F to +250 °F.

3 CR5" flange is not manufactured to ANSI specification. Gasket contact surface is approximately 0.25".

to ANSI B16.5 specification.

GRUNDFOS %%
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CR, CRI, CRN

5. Identification

Type key

CR, CRI, CRN

Example CR32(s)-4-2-A-G-G-E- HQQE

Type range:
CR, CRI, CRN

Nominal flow rate [m%/h]

All impellers with reduced diameter
(applies only to CR, CRI, CRN 1s)

Number of impellers

Number of reduced diameter impellers
(CR, CRN 32, 45, 64, 90, 120, and 150)

Code for pump version

Code for pipe connection

Code for materials

Code for rubber parts

Code for shaft seal

Codes

Example

Pump version?)

A Basic version
B Oversize motor
E Certificate/approval

CR pump for high temperatures

F (air-cooled top assembly)

H Horizontal version

High-pressure pump with high speed MLE

HS
motor

Different pressure rating

Pump with different max speed
Pump with low NPSH
Magnetic drive

Fitted with sensor

Undersize motor

Tz X <«

Horizontal version with bearing bracket
SF  High pressure pump

Over size motor
(two flange sizes bigger)

X Special version

A-G-A-E-HQQE

Pipe connection

A Oval flange Rp thread

B Oval flange NPT thread

CA FlexiClamp (CRI, CRN 1, 3, 5, 10, 15, 20)
CX  Triclamp (CRI, CRN 1, 3, 5, 10, 15, 20)
DIN flange

ANSI flange

JIS flange

Changed diameter of ports

PJE coupling

X T Z2 <« O T

Special version

A-G-A-E-HQQE

Example

Materials

A Basic version

D Carbon-graphite filled PTFE (bearings)

G Wetted parts AlISI 316

Gl All parts stainless steel, wetted parts AISI 316
| Wetted parts AlSI 304

1l All parts stainless steel, wetted parts AlSI 304
K Bronze (bearings)

S SiC bearings + PTFE neck rings

X Special version

Code for rubber parts

E
F
K
\%

EPDM
FXM
FFKM
FKM

Shaft seal

< XM mXCLOI WX T O X I mMmw

O-ring seal with fixed driver
Rubber bellows seal

Cartridge seal with O-ring
Balanced cartridge seal with O-ring
Metal bellows cartridge seal
Double seal, back-to-back

Double seal, tandem

Special version

Carbon, synthetic resin-impregnated

Cemented tungsten carbide, embedded (hybrid)
Silicon carbide

Cemented tungsten carbide

Other ceramics

EPDM
FXM
FFKM
FKM

1)

If a pump incorporates more than two pump versions, the code for

the pump version is X.

X also indicates special pump versions not listed above.

GRUNDFOS %%
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6. Construction

CR 1s,1, 3,5, 10, 15 and 20

CRI, CRN 1s, 1, 3, 5, 10, 15 and 20

TMO02 1198 0601 - GR7377 - GR7379
TMO02 1808 2001 - GR7373 - GR7375

@ 3
g 3
3 8
E S
8 8
= =
Materials: CR Materials: CRI, CRN
Pos. Designation Materials AISI/ASTM Pos. Designation Materials AISI/ASTM
1 Pump head Cast iron A 48-30 B 1 Pump head Cast iron® A 48-30 B
1 i 4)
3 Shaft Stainless steel 2:2: ?1;(132; 2 Pump head cover Stainless steel CF 8M
i AIS| 316
4 Impeller Stainless steel AISI 304 3 Shaft Stainless steel AlS| 3295
5  Chamber Stainless steel AIS| 304 AlS| 4317)
6 gut_er sfleevet Stainless steel AlSI 304 P Base Stainless steel CF e
-ring for outer
7 sleev% EPDM or FKM 9 Neck ring PTFE
8  Base Cast iron A 48-30 B 10  Shaft seal Cartridge type
9 Neck ring PTFE 11  Base plate Cast iron® A 48-30 B
10 Shaft seal Cartridge type Bearing rings Silicon carbide
Bearing rings Silicon carbide Rubber parts EPDM or FKM
Rubber parts EPDM or FKM CRI
12 FGJflange Cast iron A48-30B 4 Impeller Stainless steel AISI| 304
) CR1s.1.3.5 5 Chamber Stainless steel AISI 304
2) CR 10, 15, 20 6 Outer sleeve Stainless steel AISI 304
3) stainless steel available on request. 7 O-ring for outer sleeve EPDM or FKM
‘5‘) CF 8M is cast equivalent of AISI 316 stainless steel. 12 FGJ flange ring Ductile iron® A 65-45-12
) CRICRN 1s, 1, 3,5 Oval flange Stainless steel AISI 316
6 CRN 10, 15, 20
) CRI10, 15, 20 CRN
B 4 Impeller Stainless steel AISI 316
5 Chamber Stainless steel AISI 316
6 Outer sleeve Stainless steel AISI 316
7 O-ring for outer sleeve EPDM or FKM
12 FGJ flange ring Ductile iron® A 65-45-12

GRUNDFOS
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CR 32, 45, 64 and 90

3
3
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Sectional drawing
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Materials: CR
Pos. Designation Materials AISI/ASTM
Cast iron
1  Pump head EN-GJS-500-7 ASTM 80-55-06
Cast iron
2 Motor stool EN-GJL-200 ASTM 25B
3  Shaft Stainless steel AlSI 431
4 Impeller Stainless steel AlSI 304
5 Chamber Stainless steel AISI 304
6 Sleeve Stainless steel AISI 304
7  O-ring for sleeve  EPDM or FKM
Cast iron
8 Base EN-GJS-500-7 ASTM 80-55-06
. Carbon-graphite-filled
9 Neckring PTFE
10 Shaft seal
11  Bearing ring SiC/SiC
12 Flange ring Ductile iron A 65-45-12
Rubber parts EPDM or FKM

CRN 32, 45, 64 and 90

Sectional drawing

Materials: CRN

TMO02 7399 3403

TMO1 1837 3713

Pos. Designation Materials AISI/ASTM
. CF 8M equal to
1 Pump head Stainless steel AISI 316
Cast iron
2 Motor stool EN-GJL-200D ASTM 25B
3 Shaft Stainless steel
4 Impeller Stainless steel AlSI 316
5 Chamber Stainless steel AlISI 316
6 Sleeve Stainless steel AlSI 316
7  O-ring for sleeve EPDM or FKM
. CF 8M equal to
8 Base Stainless steel AISI 316
. Carbon-graphite-filled
9 Neckring PTEE
10 Shaft seal
11 Bearing ring SiC/SiC
Cast iron
12 Base plate EN-GJS-500-71 ASTM 88-55-06
Flange ring Ductile iron®) A 65-45-12
Rubber parts EPDM or FKM

1) stainless steel available on request.

GRUNDFOs™ 1
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CR 120 and 150
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Materials: CR
Pos. Designation Materials AISI/ASTM
S A 536
1 Pump head Ductile iron 65-45-12
Motor stool (15-60 Hp) Cast iron A48-30 B
2 Lo A 536
Motor stool (75-100 Hp) Ductile iron 65-45-12
3 Shaft Stainless steel AISI 431
4 Impeller Stainless steel AlSI 304
5 Chamber Stainless steel AIS| 304
6 Outer sleeve Stainless steel AISI 316
7  O-ring for outer sleeve EPDM or FKM
L A 536
8 Base Ductile iron 65-45-12
L A 536
9 Base plate Ductile iron 65-45-12
10 Neck ring PTFE
11  Shaft seal? Cartridge type
12 Support bearing PTFE
13 Bearing rings Silicone carbide

Rubber parts

EPDM or FKM

1 @22 mm shaft, 15-60 Hp. @32 mm shaft, 75-100 Hp.
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Materials: CRN
Pos. Designation Materials AISI/ASTM
1 Pump head Stainless steel A 351 CF 8M
Motor stool (15-60 Hp) Cast iron A48-30 B
2 L A 536
Motor stool (75-100 Hp) Ductile iron 65-45-12
3 Shaft Stainless steel SAF 2205
4 Impeller Stainless steel AISI 316
5 Chamber Stainless steel AlSI 316
6 Outer sleeve Stainless steel AlSI 316
7 O-ring for outer sleeve EPDM or FKM
8 Base Stainless steel A 351 CF 8M
Do 1) A 536
9 Base plate Ductile iron 65-45-12
10  Neckring PTFE
11  Shaft seal® Cartridge type
12  Support bearing PTFE
13  Bearing rings Silicone carbide
Do 1) A 536
14  Base plate Ductile iron 65-45-12
Rubber parts EPDM or FKM

1) stainless steel available on request.
2 @22 mm shaft, 15-60 Hp. @32 mm shaft, 75-100 Hp.



CR, CRI, CRN

7. Operating conditions

Pumped liquids

CR, CRI, CRN pumps are designed to pump thin, non-
explosive liquids, not containing solid particles or
fibers. The liquid must not chemically attack the pump
materials. When pumping liquids with a density and/or
viscosity higher than that of water, oversized motors
must be used, if required.

Whether a pump is suitable for a particular liquid
depends on a number of factors of which the most
important are the chloride content, pH value,
temperature and content of chemicals, oils, etc.

Please note that aggressive liquids (e.g. sea water and
some acids) may attack or dissolve the protective
oxide film of the stainless steel and thus cause
corrosion. The CR, CRI, CRN pump types are suitable
for the following liquids:

CR, CRI

* Non-corrosive liquids.

For liquid transfer, circulation and pressure boosting of
cold or hot clean water.

CRN

* Industrial liquids.

In systems where all parts in contact with the liquid
must be made of high-grade stainless steel.

CRT

» Saline liquids

» hypochlorites

* acids.

For saline or chloride-containing liquids such as sea
water or oxidizing agents such as hypochlorites, CRT

pumps of titanium are available. See separate product
guide on CRT.

List of pumped liquids

A number of typical liquids are listed on the following
pages.

Other pump versions may be applicable, but those
stated in the list are considered to be the best choices.
The table is intended as a general guide only, and
cannot replace actual testing of the pumped liquids
and pump materials under specific working conditions.

The list should, however, be applied with some caution
as factors such as the following may affect the
chemical resistance of a specific pump version:

e concentration of the pumped liquid
e liquid temperature
e pressure.

Safety precautions must be made when pumping
dangerous liquids.

Notes

D Often with additives.

Density and/or viscosity differ from that of water.
E Allow for this when calculating motor output and pump
performance.

Pump selection depends on many factors.

F Contact Grundfos.

H Risk of crystallization/precipitation in shaft seal
1 The pumped liquid highly inflammable.

2 The pumped liquid is combustible.

3 Insoluble in water.

4 Low self-ignition point.

GRUNDFOS %%
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CR CRN
Pumped liquid Note Lll?éjl:ciidctc:err:f;grt;?lglr%n’ 1s,1,3,5, 32,45 64,90, 1s,1,3,5 32,45, 64,90,
10, 15, 20 120, 150 10, 15, 20 120, 150

Acetic acid CH;COOH 5 %, 68 °F HQQE HQQE/HBQE
Acetone CH3COCH3 1, F 100 %, 68 °F HBQE HQQE/HBQE
Alkaline degreasing agent D, F HQQE HQQE/HBQE
Ammonium bicarbonate NH4;HCO3 E 20 %, 86 °F HQQE HQQE/HBQE
Ammonium hydroxide NH,OH 20 %, 104 °F HQQE HQQE/HBQE
Aviation fuel 1,3,4,F 100 %, 68 °F HQBV HQQV/HBQV
Benzoic acid CgH5COOH H 0,5 %, 68 °F HQQV HQQV/HBQV

<248 °F HQQE HQQE/HBQE
Boiler water

F 248 °F - 356 °F - -

Calcareous water <194 °F HQQE HQQE
g:l(cciﬁ‘rzcaocg)azte (as coolant with inhibitor) D E 30 %, 122 °F HQOE HOQE
Calcium hydroxide Ca(OH), E Saturated solution, 122 °F HQQE HQQE
Chloride-containing water F < 86 °F, max. 500 ppm HQQE HQQE
Chromic acid H,CrO,4 H 1%, 68 °F HQQV HQQV/HBQV
Citric acid HOC(CH,CO,H),COOH H 5 %, 104 °F HQQE HQQE/HBQE
e e HQQE  HQQEMEQE
Condensate <194 °F HQQE HQQE/HBQE
Copper sulfate CuSO, E 10 %, 122 °F HQQE HQQE
Corn oil D,E, 3 100 %, 176 °F HQQV HQQV/HBQV
Diesel oil 2,3,4,F 100 %, 68 °F HQBV HQQV/HBQV
Domestic hot water (potable water) < 248 °F HQQE HQQE/HBQE
Ethanol (ethyl alcohol) C,H5OH 1,F 100 %, 68 °F HQQE HQQE/HBQE
Ethylene glycol HOCH,CH,OH D, E 50 %, 122 °F HQQE HQQE
Formic acid HCOOH 5 %, 68 °F HQQE HQQE/HBQE
gzgﬂ;@H(?gﬁ)eéﬂ)ZOH D, E 50 %, 122 °F HQQE  HQQE/MBQE
Hydraulic oil (mineral) E, 2,3 100 %, 212 °F HQQV HQQV/HBQE
Hydraulic oil (synthetic) E, 2 3 100 %, 212 °F HQQV HQQV/HBQE
Isopropy! alcohol CH3CHOHCH4 1,F 100 %, 68 °F HQBV HQQV/HBQV
Lactic acid CH3CH(OH)COOH E, H 10 %, 68 °F HQQE HQQE/HBQE
Linoleic acid C;7H3;COOH E, 3 100 %, 68 °F HQQV HQQV/HBQV
Methanol (methyl alcohol) CHzOH 1,F 100 %, 68 °F HQQE HQQE/HBQE
Motor oil E, 2,3 100 %, 176 °F HQQV HQQV/HBQV
Naphthalene CoHg E, H 100 %, 176 °F HQQV HQQV/HBQV
Nitric acid HNO3 F 1%, 68 °F HQQE HQQE/HBQE
Oil-containing water <212 °F HQQV HQQV/HBQV
Olive oil D,E, 3 100 %, 176 °F HQQV HQQV/HBQV
Oxalic acid (COOH), H 1%, 68 °F HQQE HQQE/HBQE
Ozone-containing water (O3) 1 PPM, <105 °F HQQE HQQE/HBQE
Peanut oil D,E, 3 100 %, 194 °F HQQV HQQV/ HBQV
Petrol/gasoline 1,3,4,F 100 %, 68 °F HQBV HQQV/HBQV
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CR CRN

Pumped liquid Note Lilquic_i concentration,

iquid temperature 1s,1,3,5 32,45,64,90, 1s,1,3,5 32,45,64,90,

10, 15, 20 120, 150 10, 15, 20 120, 150
Phosphoric acid H3PO, E 20 %, 68 °F HQQV HQQV/HBQV
Propanol C3H;OH 1,F 100 %, 68 °F HQQV HQQV/HBQV
Propylene glycol CH3CH(OH)CH,OH D, E 50 %, 194 °F HQQE HQQE
Potassium carbonate K,CO3 E 20 %, 122 °F HQQE HQQE
Eootgscslijjm formate (as coolant with inhibitor) D E 30 %, 122 °F HQOE HQQE
Potassium hydroxide KOH E 20 %, 122 °F HQQE HQQE
Potassium permanganate KmnOy, 5 %, 68 °F HQQE HQQE/HBQE
Rape seed oil D,E, 3 100 %, 176 °F HQQV HQQV/HBQV
Salicylic acid CgH4(OH)COOH H 0,1 %, 68 °F HQQE HQQE/HBQE
Silicone oil E, 3 100 % HQQV HQQV/HBQV
Sodium bicarbonate NaHCO3 E 10 %, 140 °F HQQE HQQE/HBQE
Sodium chloride (as coolant) NaCl D, E 30 %, <41 °F, pH>8 HQQE HQQE
Sodium hydroxide NaOH E 20 %, 122 °F HQQE HQQE
Sodium hypochlorite NaOCI F 0,1 %, 68 °F HQQE HQQE
Sodium nitrate NaNO3 E 10 %, 140 °F HQQE HQQE/HBQE
Sodium phosphate NazgPO,4 E, H 10 %, 140 °F HQQE HQQE
Sodium sulfate Na,SO,4 E, H 10 %, 140 °F HQQE HQQE/HBQE
Softened water <248 °F HQQE HQQE/HBQE
Soybean oil D,E, 3 100 %, 176 °F HQQV HQQV/HBQV
Sulfuric acid H,SO, F 1%, 68 °F HQQV HQQV/HQQV
Sulfurous acid H,SO3 1%, 68 °F HQQE HQQE/HBQE
Swimming pool water (low chloride) Max 5 ppm free chlorine (Cl,) HQQE HQQE/HBQE
GRUNDFOS 9’\
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Working and inlet pressure

Max. working pressure and temperature range
Oval flange
—
o
=
’CE
2
g8
=
=
Max. . .
working Liquid temp.
range
press_ure [°F]
[psi]
CR, CRI, CRN 1s 232 -4 to +248
CR, CRI,CRN 1 232 -4 to +248
CR, CRI, CRN 3 232 -4 to +248
CR, CRI, CRN 5 232 -4 to +248
CR 10-1 » CR 10-6 145 -4 to +248
CRI, CRN 10-1 - CRI, CRN 10-10 232 -4 to +248
CR 15-1 - CR 15-5 145 -4 to +248
CRI, CRN 15-1 - CRI, CRN 15-8 232 -4 to +248
CR 20-1 - CR 20-5 145 -4 to +248
CRI, CRN 20-1 - CRI, CRN 20-7 232 -4 t0 +248

GRUNDFOS %%
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ANSI, Clamp, PJE

<
S
o
n
o
3
N
o
s
=
Max. -
working Liquid temp.
range
pressure [°F]
[psi]
CR, CRI, CRN 1s 362 -4 to +248
CR,CRI,CRN 1 362 -4 to +248
CR, CRI, CRN 3 362 -4 to0 +248
CR, CRI, CRN 5 362 -4 to +248
CR, CRI 10-1 - 10-10 232 -4 to +248
CR, CRI 10-12 - 10-17 362 -4 to +248
CRN 10 (all stages) 362 -4 to +248
CR, CRI 15-1 - 15-8 232 -4 to +248
CR, CRI 15-9 -» 15-12 362 -4 to +248
CRN 15 (all stages) 362 -4 to +248
CR, CRI 20-1 - 20-7 232 -4 to +248
CR, CRI 20-8 - 20-10 362 -4 to +248
CRN 20 (all stages) 362 -4 to +248
CR, CRN 32-1-1 - 2-5 232 -22 to +248
CR, CRN 32-6-2 - 32-11-2 435 -22 to +248
CR, CRN 45-1-1 - 45-4-2 232 -22 to +248
CR, CRN 45-4-1 » 45-8-1 435 -22 to +248
CR, CRN 64-1-1 - 64-3 232 -22 to +248
CR, CRN 64-4-2 - 64-5-2 435 -22 to +248
CR, CRN 90-1-1 -» 90-3 232 -22 to +248
CR, CRN 90-4-2 - 90-4-1 435 -22 to +248
CR, CRN 120-1-1 - 120-5-1 435 -22 to +248
CR, CRN 150-1-1 - 150-4-1 435 -22 to +248
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Operating range of the shaft seal

The operating range of the shaft seal depends on
operating pressure, pump type, type of shaft seal and
liquid temperature. The following curves apply to clean

water and water with anti-freeze liquids. For selecting
the right shaft seal, see Pumped liquids on page 13.

CR 1s

p
[bar]

25
20
15
10
5
0

-CR 20

p.
[psi] ]
400

300

HQQE

HQQV! HQQE]

HQQE

200

100

[0 o o o o LA B o
-80 -40 0 40 80 120 160 200 240 t[°F]

B REE AN EE R RN EEEE RN R R
60 -40 -20 0 20 40 60 80 100 t[°C]

Fig. 5 Operating range of standard shaft seals for

CR 32
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CR 12

o
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CR 1s-CR 20
- CR 150 (3.0-60 Hp)

oo ] ] i
500 HUBE/HUBV HUBE
400
300}
200}
100
o4+—Lr
40 0 40 80 120 160 200 240 t[F]

| DL L LA BLELEL L AL AL L R
-40 -20 0 20 40 60 80 100 t[°C]

HQQE / HQQV HQQE

HQQE

6 Operating range of standard shaft seals for
CR 32 - CR 150 (3.0-60 Hp)

0 - CR 150 (75-100 Hp)

p o
[psi] |
400

300
HQQEN HQQE
t

i HBQEN HBQE

HC,‘)QE
HQQV
HQQE

200

100

-
o o O o0 o »

Fig.

0 L
-80 -40 0 40 80 120 160 200 240 t[°F]

AR NN RN R EE R R R R R
60 -40 -20 0O 20 40 60 80 100 t[°C]

7 Operating range of standard shaft seals for
CR 120 - CR 150 (75-100 Hp)

TMO5 9659 4213

TMO06 0999 1314

TMO6 0051 4713

Shaft

Max. temp. range

seal Description s
HOQE Gy o) (batanced seal 40 ok 10 4248 -
HBQE gérriggn(/cse?gfité%e% '\(Abalanced seal), a0 or 04248 °F
QY QD 10
HQQV gi-éipsgiét’:?:rlt(r'i\:ge) (balanced seal), 4 °F 10 +194 °F

BE O R ez
HUBV O-ring (cartridge) (balanced seal), +32 °F to +194 °F

TClcarbon, FKM

Note: TC= tungsten carbide

See section Lists of variants - on request on page 77,
in case of extreme temperatures:

* low temperatures down to -40 °F or
« high temperatures up to +356 °F.
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Maximum inlet pressure

The following table shows the maximum permissible
inlet pressure. However, the current inlet pressure +
the pressure against a closed valve must always be
lower than the maximum permissible operating
pressure.

If the maximum permissible operating pressure is
exceeded, the bearing in the motor may be damaged
and the life of the shaft seal reduced.

Stages

Pump type Max.
60 Hz 50 Hz [psi (bar)]
CR, CRI, CRN 1s 2-27 2-36 145 (10)
CR, CRI, CRN 1 225 236 145 (10)
27 217 (15)
CR, CRI, CRN 3 2-17 2-29 145 (10)
19-25 31-36 217 (15)
CR, CR,CRN5 29 316 145 (10)
10-24 18-36 217 (15)
CR, CRI, CRN 10 15 16 116 (8)
6-17 7.22 145 (10)
CR, CRI, CRN 15 12 1-3 116 (8)
3-12 4-17 145 (10)
CR, CRI, CRN 20 1 13 116 (8)
2-10 4-17 145 (10)
CR, CRN 32 11-2 11-4 58 (4)
32-6 5.2-10 145 (10)
7-2-11-2 11-14 217 (15)
CR, CRN 45 11-1 11-2 58 (4)
22-3 32-5 145 (10)
4-2-81 6-2-13-2 217 (15)
CR, CRN 64 11 11-22 58 (4)
1-2-1 2-1-4-2 145 (10)
2-52 41-81 217 (15)
CR, CRN 90 11-1 58 (4)
1-1-1 22-3-2 145 (10)
2-2-4-1 3-6 217 (15)
CR, CRN 120 11-1 1-21 145 (10)
22-3 2-51 217 (15)
4-1-51 6-1-7 290 (20)
CR, CRN 150 11 11-1 145 (10)
1-2 21-4-1 217 (15)
3-2-4-1 52-6 290 (20)
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Example of operating and inlet pressures

The values for operating and inlet pressures shown in
the tables must not be considered individually but must
always be compared, see the following examples:
Example 1:

The following pump type has been selected: CR 3-10
A-A-A

Max. operating pressure: 232 psi

Max. inlet pressure: 145 psi

Discharge pressure against a closed valve: 139.2 psi,
see page 43.

This pump is not allowed to start at an inlet pressure of
145 psi, but at an inlet pressure of 232.0 - 139.2 =
92.8 psi.

Example 2:

The following pump has been selected: CR 10-2 A-GJ-
A

Max. operating pressure: 232 psi

Max. inlet pressure: 116 psi

Discharge pressure against a closed valve: 42 psi

(97 ft), see page 49.

This pump is allowed to start at an inlet pressure of
116 psi, as the discharge pressure is only 42 psi, which
results in an operating pressure of 116 + 42 = 158 psi.
On the contrary, the max. operating pressure of this
pump is limited to 158 psi, as a higher operating
pressure will require an inlet pressure of more than
116 psi.

In case the inlet or operating pressure exceeds the
pressure permitted, see section Lists of variants - on
request on page 77.
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8. Selection and sizing

Selection of pumps

Selection of pumps should be based on
* The duty point of the pump (see section 1)

* Sizing data such as pressure loss as a result of
height differences, friction loss in the pipework,
pump efficiency etc. (see section 2)

* Pump materials (see section 3)
* Pump connections (see section 4)
» Shaft seal (see section 5).

1. Duty point of the pump

From a duty point it is possible to select a pump on the
basis of the curve charts in the section 9. Performance
curves starting on page 24.

H_ H
3 1ft "
300 1 T

CR32 Eiow
CRN 32 Eoso
10 2-pole, 60 Hz 500

750

00

150

[~
=

0w 4 e & 10 120 140 160 180 200 Q[USGPM]

T ARERS) ARBARRRRSY) T ARERS
o s w1 ow s w m a4 v
2 P2 Q[meh]
K\ [hy T %]
KW [hp] i
I e .
J !

O ® a0 & 0w W0 180 W 20 Q[USGPM]

H _NPS|
m] i i

TMO02 0039 4713

0 2 4 e 8 10 120 140 160 18 200 Q[USGPM]

Fig. 8 Example of a curve chart

2. Sizing data

When sizing a pump the following must be taken into

account.

* Required flow and pressure at the point of use.

» Pressure loss as a result of height differences
(Hgeo)-

* Friction loss in the pipework (Hy).
It may be necessary to account for pressure loss in
connection with long pipes, bends or valves, etc.

» Best efficiency at the estimated duty point.

* NPSH value.
For calculation of the NPSH value, see Minimum
inlet pressure - NPSHA on page 21.

Required flow,
required pressure

ngo

TMO02 6711 1403

Fig. 9 Sizing data

Efficiency

Before determining the point of best efficiency the
operation pattern of the pump needs to be identified. Is
the pump expected to operate at the same duty point,
then select a CR pump which is operating at a duty
point corresponding with the best efficiency of the

pump.

H_ H
[ 1 T o S cR32 Elth
— CRN32 Fwo
280 — T
104 = 2-pole, 60 Hz [-900
0]
T - Duty
0] 3
] Wl = point
220 lsof 700
SN
0] L
I Y N —
0]
o]
160 - f2— I —
140 450 F——F5— -
R e |
]
[ .
100 — 42— — |
w0 . — —
w0l _\\\\ \
e = e e =]

—root————1 \:§ - Best
E 1 — efficiency

P2
(kW13 [hel T (%]
1 the e2.11. 0

0 2 4 s 8 10 120 140 160 10 200 Q[USGPM]

H _NPS}
[WEN) ]

TMO02 0039 1303

0 2 4 e 8 10 120 140 160 10 200 Q[USGPM]

Fig. 10 Example of a CR pump’s duty point

As the pump is sized on the basis of the highest
possible flow, it is important to always have the duty
point to the right of the optimum efficiency point (see
fig. 11, range with check mark). This must be
considered in order to keep efficiency high when the
flow drops.

eff Optimum poirt\qLi\/ -
+ T
\

TMO2 8579 0504

US GPM
Fig. 11 Best efficiency
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Normally, pumps with an external variable frequency
drive (VFD) are used in applications characterized by a
variable flow. Consequently, it is not possible to select
a pump that is constantly operating at optimum
efficiency.

In order to achieve optimum operating economy, the
pump should be selected on the basis of the following
criteria:

» The max. required duty point should be as close as
possible to the QH curve of the pump.
» The required duty point should be positioned so that
P2 is close to the max. point of the 100 % curve.
Between the min. and max. performance curves,
pumps with a VFD have an infinite number of
performance curves each representing a specific
speed. Therefore it may not be possible to select a
duty point close to the 100 % curve.

H
[ft]

Max. curve

Min. curve

¥

TMO02 7572 4803

0 Q[USs GPM]
Fig. 12 Min. and max. performance curves

In situations where it is not possible to select a duty
point close to the 100 % curve the affinity equations to
the right can be used. The head (H), the flow (Q) and
the input power (P) are all the appropriate variables for
the motor speed (n).

GRUNDFOS %%
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Note:

The approximated formulas apply on condition that the
system characteristic remains unchanged for nn and
nx and that it is based on the formula H = k x Q2,
where k is a constant.

The power equation implies that the pump efficiency is
unchanged at the two speeds. In practice this is not
quite correct.

Finally, it is worth noting that the efficiencies of the
frequency converter and the motor must be taken into
account if a precise calculation of the power saving
resulting from a reduction of the pump speed is
wanted.

Qn _ M
Q¢ Ny
fin [”_njz
Hy Ny
Q
% al
Mx
Q
Pn [Ef
Px Ny
©
(=}
3
o
N
(o]
o
Q s
Fig. 13 Affinity equations
Legend
Hp Rated head in feet
Hy Current head in feet
Qn Rated flow in US gpm
Qy Current flow in US gpm
Nn Rated motor speed in mint (n,, = 3500 min1)
Ny Current motor speed in mint
MNn Rated efficiency in %
Ny Current efficiency in %
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WinCAPS and WebCAPS
WinCAPS and WebCAPS are both selection programs
offered by Grundfos.

The two programs make it possible to calculate a
pump’s specific duty point and energy consumption.

By entering the sizing data of the pump, WinCAPS and
WebCAPS can calculate the exact duty point and
energy consumption. For further information see

16. Further product documentation on page 80.

3. Material

The material variant (CR, CRI, CRN) should be
selected based of the liquid to be pumped. The product
range covers three basic types.

» The CR, CRI pump types are suitable for clean,
non-aggressive liquids such as potable
water, oils, etc.

* The CRN pump type is suitable for industrial liquids
and acids, see Pumped liquids on page 13 or
contact Grundfos.

For saline or chloride-containing liquids such as sea
water, CRT pumps of titanium are available.
4. Pump connection

Selection of pump connection depends on the rated
pressure and pipework. To meet any requirement the
CR, CRI and CRN pumps offer a wide range of flexible
connections such as:

» Oval flange (NPT) - fig. 15

* ANSI flange - fig. 15

e PJE coupling - fig. 15

» Clamp coupling

* Union (NPT[M])

» Other connections on request.
5. Shaft seal

As standard, the CR range is fitted with a Grundfos
shaft seal (Cartridge type) suitable for the most
common applications, see fig. 16.

The following three key parameters must be taken into
account, when selecting the shaft seal:

* Type of pumped liquid
 liquid temperature and
* Maximum pressure.

Grundfos offers a wide range of shaft seal variants to
meet specific demands see Pumped liquids on
page 13.

6. Inlet pressure and operating pressure

Do not exceed the limit values stated on page 16 and
page 18 as regards these pressures:

e maximum inlet pressure and
* maximum operating pressure.
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Fig. 14 CR pump
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Fig. 16 Shaft seal (Cartridge type)

Minimum inlet pressure - NPSHA

Calculation of the inlet pressure "H" is recommended
in these situations:

e The liquid temperature is high.

« The flow is significantly higher than the rated flow.
* Water is drawn from depths.

e Water is drawn through long pipes.

¢ Inlet conditions are poor.

To avoid cavitation, make sure that there is a minimum
pressure on the suction side of the pump. The
maximum suction lift "H" in feet can be calculated as
follows:
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H =Py - NPSHR - H; - H,, - Hg

Py = Barometric pressure in feet absolute.
(Barometric pressure can be set to 33.9
feet. At sea level. In closed systems, pb
indicates system pressure in feet.)

NPSHR = Net Positive Suction Head Required in feet.
(To be read from the NPSHR curve at the
highest flow the pump will be delivering).

Hs¢ = Friction loss in suction pipe in feet.
(At the highest flow the pump will be
delivering.)

H, = Vapor pressure in feet.

(To be read from the vapor pressure scale.
"H," depends on the liquid temperature
IITmII).

Hg = Safety margin = minimum 2.0 feet.

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

If the "H" calculated is negative, an inlet pressure of
minimum "H" feet is required.

t

m Hv

(°F) (FY)
370413
360328

340259

‘ 320203

1 1

300148
1 e - — 131
280115
o8
2704 ¢,

250+ 66

230 49
+ 39
212+ 33
+ 26
+ 20
176 16
13
158 10

Hv

194+

1404-6.6
F4.9

3.3

104126
2.0

86113
0.9
Lo7

122

68

50
r0.3

32-

TMO02 7729 3903

Fig. 17 Minimum inlet pressure - NPSHR

Note: In order to avoid cavitation never, select a pump
whose duty point lies too far to the right on the NPSHR
curve.

Always check the NPSHR value of the pump at the
highest possible flow.

In case a lower NPSHR value is required, see Lists of
variants - on request on page 77.
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How to read the curve charts

Guidelines to performance curves

The guidelines below apply to the curves shown on the

H
7 Pump type, number of
[m] ] [t '
o] S — CR 32‘,-(¢eocr/ poles and frequency.
] — CRN32 [oo
280 T
] -10-2 ——1 2-pole, 60 Hz [-900
260 L g—1 850
] /—77972 I ™~ 800
240 A
1 . — 0  QH curve for the
Number of stages. 220 | L2 [ .- o individual pump.
First figure: number of 200 | 7| 1 — . ;he bold curvej |3d|cate
stages; second figure: ] | 70l I —— € recommendae
number of reduced- \\» E— — —] eo  performance range for
diameter impellers. ] = 0— sso  best efficiency.
160 - | Bl | | N\
] 500
1404 F—5— | \\ 50
] I I
1209 — [ \ 400
] — :2‘\ ] 350
The eff curve shows the 100 I R S e R 500
efficiency of the pump. 50 ] L
H o ——t—1 250
The eff curve is an average ] — 1 5~ NS The power curves
curve of all the pump types 60 ) — ] 20 -
! ] i ~ indicate pump input
shown in the chart. 2 — % power per stage
The efficiency of pumps & L, T P tor
Yr::theﬁ?e(::?zidlignetgrry 0> [ s  complete (1/1) and for
imp S approx. = % 3 —— reduced-diameter (2/3)
lower than the eff curve 0- 9 ) I
shown in the chart. 0 20 40 60 80 100 120 140 160 180 200 Q[US GP impellers.
T T T T T T T T T T
0 0 1 20 2! 30 3 40 4! 3,
P2 5 1 5 5 5 5/5 [m?/h] Eff
1 9
[kW]_: A Eff AT 92‘1/14 —[a{;,]
] | = —L _ ..} o0
24 =1 [ — .
40 The NPSHR curve is an
3 20 average curve for all the
0- 0 variants shown.
0 20 40 60 80 100 120 140 160 180 200 Q [US GPM] When Sizing the pumps
H NPSH dd a safet in of at
] 2 It add a safety margin of ai
6 30 least 2.0 feet.
] 20
‘3 NPSHR 10
0 -——tttr
0 20 40 60 80 100 120 140 160 180 200 Q[US GPM]

following pages:
The motors used for the measurements are

1.

standard motors (ODP, TEFC).
. Measurements have been made with airless water

Fig. 18 How to read the curve charts

at a temperature of 68 °F (20 °C).

mm?2/s (1 cSt).

types mentioned at 60 Hz.

. The curves apply to a kinematic viscosity of v = 1

. Due to the risk of overheating, the pumps should
not be used at a flow below the minimum flow rate.

The QH curves apply to actual speed with the motor

The curve below shows the minimum flow rate as a
percentage of the nominal flow rate in relation to the

TMO02 0039 4713

liquid temperature. The dotted line shows a CR pump
fitted with an air-cooled top assembly.
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Fig. 19 Minimum flow rate

TMO2 7538 3703
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CR, CRI, CRN Performance curves
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Performance curves CR, CR', CRN
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Performance curves CR, CRI, CRN
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