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We Make the World Flow Round.
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KSB Group and Brand
About us

KSB is one of the leading suppliers of
pumps, valves, system solutions and
services.

Our brand stands for quality,
excellence, reliability and a global
perspective.

- Manufacture of
= Valves since 1872
» Pumps since 1873

- Order intake > € 2,100 million

Nl T e a1 e Soomm o~ — . | , i ' - Employees > 15,500

Bl ;Ilii “d“h u‘ ”5“2.

- KSB is located with production plants,
sales offices and agents as well as
service centres in more than 100
countries.
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¥ Building Services

I o

Markets
Our range of products

and services

Everything from a single source:
pumps and valves, services and
system solutions

KSB product program includes - pumps
like “GZ5” (piston pump, lenghts 20 cm)
up to intake pump “SEZ” (heights 15 m,
max. 79,000 m3/h)

-Valves like “Boa — series” (DN 15) up to
“Mammouth” DN 4000

- Isobaric Energy recovery system
Saltec N

- Motors for (submersible) pumps

-etc. (...tubine, Pump meter, control
systems)

kse b,
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SEZ, 4 | PNW, Omega, Multitec- CPKN, Amarex
SEZT &' | SNW RDL/RDLO | HGM-RO RPH-RO RO Etanorm Movitec KRT
Seawater Intake (®) ° ° ()
pump
Filtered ° °
Seawater pump
High-pressure ° ° °
pump
Water transfer ° °
pump
Booster pump °
Back wash ° °
pump
Cleaning in ° °
place pump
Waste water ° °
pump
Town water ° °
pump
Performance Range
[?nasﬁf”y urto 1 79 000 9,000 10,000 1,150 1,500 850 21,600 75 10,000
Head up to [m] 50/ 100 50 240 950 285 630 185 249 100

Pumps for Water
and RO - application

IEC-compliant synchronous reluctance
motor. efficiency class IE4

kse b,
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ISORIA

Application R DANAIS Cs';ﬁ;';‘;gg':
Seawater Supply X X
Brine Recirculation X X
Brine Blowdown X X
Seawater Recirculation X X
Distillate Extraction X X
Brine Heater Condensate X X
Town Water Transfer X X
Performance Range

Nom. Diameter [mm] 40 -4000 50 -600 50 - 300
Rated Pressure [bar] 10.16.20.25 20.25.50 10 to 100

Valves for Water and
RO - application

Actuators:

- Manual
- Electrical
- Pneumatical

driven

ks V.
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KSB Easy Select ® Software -made by kss /

@ Marcel Kemper (KEMPMAR) 1832481 | AG | | W Units of quantity Contact English -
KSB b‘ K\il?SiEo?]ng:Iec@ “ Administration Selection Configuration Price sheet Output < > » Cancel
< . n
1) Change dimension
Welcome to KSB EasySelect units

KSB EasySelect is the portal to the world of KSB's configured products.

With this software you can select KSB's pumps, valves and automation products
and configure them to meet the exact requirements.

2) Choose how to start

here. Click ,Go" to
/L/ start your product

selection

How do you want to start using KSB EasySelect?

Step by step to the right pump T,

[V Skip this page and start with Administration in the future

4 3) The navigation bar

is available during the
entire KSB Easy
Selection ® session.

Guided tour Change user settings Disclaimer Quit KSB EasySelect

8 ksB O.



Easy Select ® Software - made by kss

File Shopping carts Administration 54F maintain  Help...

— @ Marcel Kemper (KEMPMAR) 1832481 1 AG | | W Units of quantity Contact English K J
! nep _EasvSeIect@ Go Administration Selection Configuration Price sheet Output Cancel i i
KSB . \Version 5.5h < ?
|| Skip graphical navigation ] [
9 »oegment

Bl e — e _."l . l -
e S Water . <

Induﬁly

&
[

N
Y ”/!

Building services

Waste water - Energy

Mining

9 KSB b‘j



Easy Select ® Software - made by kss

S @ Marcel Kemper (KEMPMAR) 1832481 | AG | |V Units of quantity Contact English |~ H ;
s KSB EasySelect® ot 6 = . ) ) [Eisn ] GraphIC Selection of
KSB b-_ Version 5.5b Go Administration Configuration Price sheet Output \II > Cancel . .

N || Skip graphical navigation E‘l g en eral ap p I | C atl 0 n

Water

Please select your general application.

Water extraction

Seawater intake, extraction of seawater and fresh water, well- fsubmersible borehole pumps

Water supply

Water desalination (seawater or brackish water), water treatment

Water transport 1

Raw water (pipelines), pressure boosting and pressure booster systems, water supply, flood
control/polder pumping stations, spray and flood irrigation

10 KSB m



Easy Select ® Software - made by kss

% Marcel Kemper (KEMPMAR) 1832481 1 AG | | W Units of quantity Contact English F]
KSB EasySelect® B ; g . - -
; Go Administration Configuration Price sheet Output > Cancel H H
versin' 3 . W] ¢ Graphic Selection of
|| Skip graphical navigation @ L. . i
5 specific application

I

Flood control / polder pumping stations

T""”"’_""_';“"’T 3T 1 11 1 RS EEE
- ‘ | B S Water distribution =
5| = 1
3 3 i
i 1 1 17
Spray / Flood irrigation
S ES it
|
B
Raw water pipelines Pressure hoosting Pressure hooster systems
Water extraction Water treatment Water transport

11 KSB m



Easy Select ® Software -madeby kss

File Shopping carts Administration  54F maintain Help...

@ Marcel Kemper (KEMPMAR) 1832481 1 AG 1 1Y Units of quantity Contact English -
KSB EasySelect® . . . .
KSB b‘ VErsionsg.Sb Go Administration m Configuration Price sheet Qutput < » Cancel
) Technical desion & Options Customer itern
Segment () (@ Water supply M ¥ oo (A G [} Hytiraulic search
General Application () | Water transport M ur . Product _
Application (& Water distribution MR ol - :@* @[ ¥ ]omega /ROLO
— LR o (¥ [v EtanormiEtabloc
B pumg Clase-coupled pump "
v hiultitec
& Water, Clean water E @
Operating temperature 20,0 °C * .y '.nz D
EpowRE 5
Flan G - 250.00 m*h B AL
Head H - mm x € @ EJ Splt case pump Multistage pump
Static head Hstatic 0.00 m Haea Bl 1 5
MPSH available - m 3
Maximum inlet pressure 0.00 bar.y Omega ROLO
Accept ByFass Y
Mazx. disch. press.: 25.00bar.g
2 Qmax: 10000.00 m3h
Systern design @Single system 1% 100 % |~ 4 Qmin: 50.00 m3h
Max. head: 240,00 m
Min. temperature: 0.0=C
Max. temperature: 70.0°C
Preferred impeller type (& Any M| Omega
fvialhy erlit_cinnla-ckane wal ks racina momn For havisnnkal e werkical inekallakinn with denhlaank radisl imnellae Jid|

Operating parameters: Please enter the duty point. Click on “Next” to continue.

12

Product selection

1) Products are
preselected

2) Graphical selection

3) Input the operating
point here. There are
various tools to assist
the input (e.g. pipe
calculator)

4) System design

5) Click ,i“ icon for
more product
information. Add.
information available
by internet link.

ksB O.
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n @ candition

H@ Pipe
P

Easy Select ® Software -madeby ksB

File Shcppm!cart Administration  SAP maintain - Help...
B Guest KSB (ANONYMOUS) 1W1TAG T | W1 Units of quantity Contact English
KSB b‘ Kvilr}s:;?sg?:lect@ Go Administration m Configuration
Pipe calculator

Qutput {

':'r‘ipe Calculator |Sucti0n line

THJ
L

»
Dizcharge line

T
3

(O mm—mar’as

Deactivate pipe calculatd

Total head loss 3.33m 250.00 rh Total head loss  28.95m

Transfer to operating point

4

@ Walve

AMonymou| [E

Specifictype |G Cast globe valve | - Descripfion @ Valves, cast T
Nominal Size @7 DN 100 - True diameter | 100.0 mm
Quartity |1 Loss kcoeficient | 3.00000

HWﬂﬂM%tgmwﬁ

SRR TSR =

Welocity
Inlet

\ / I ) veloct
150 4 B8mis 1196 m
1ngn 1803 75 m 500m 1 3.4 mis

-

88m/s 1.99m

DN .
: : H@’ Eloow | © : 1
UL = - L

'l

Pipe calculator
1) Inlet side

2) Discharge
side

3) Type
specification:
-Open system -
Closed system
— Closed loop

- Submersible
pumps

4) Inlet fields
incl. fitting
materials

5) Results of
loss
calculation

ksB O.



Easy Select ® Software -madeby kss

File Shopping carts Administration  54F maintain Help...

@ Marcel Kemper (KEMPMAR) 1832481 1 AG 1 1Y Units of quantity Contact English -
KSB EasySelect® . . . .
KSB b‘ VErsionsg.Sb Go Administration m Configuration Price sheet Qutput < » Cancel
) Technical desion & Options Customer itern
Segment () (@ Water supply M ¥ oo (A G [} Hytiraulic search
General Application () | Water transport M ur . Product _
Application (& Water distribution MR ol - :@* @[ ¥ ]omega /ROLO
— LR o (¥ [v EtanormiEtabloc
B pumg Clase-coupled pump "
v hiultitec
& Water, Clean water E @
Operating temperature 20,0 °C * .y '.nz D
EpowRE 5
Flan G - 250.00 m*h B AL
Head H - mm x € @ EJ Splt case pump Multistage pump
Static head Hstatic 0.00 m Haea Bl 1 5
MPSH available - m 3
Maximum inlet pressure 0.00 bar.y Omega ROLO
Accept ByFass Y
Mazx. disch. press.: 25.00bar.g
2 Qmax: 10000.00 m3h
Systern design @Single system 1% 100 % |~ 4 Qmin: 50.00 m3h
Max. head: 240,00 m
Min. temperature: 0.0=C
Max. temperature: 70.0°C
Preferred impeller type (& Any M| Omega
fvialhy erlit_cinnla-ckane wal ks racina momn For havisnnkal e werkical inekallakinn with denhlaank radisl imnellae Jid|

Operating parameters: Please enter the duty point. Click on “Next” to continue.

12

Product selection

1) Products are
preselected

2) Graphical selection

3) Input the operating
point here. There are
various tools to assist
the input (e.g. pipe
calculator)

4) System design

5) Click ,i“ icon for
more product
information. Add.
information available
by internet link.

ksB O.



Easy Select ® Software -madeby kss

File Shopping carts  Administration  S4F maintain Help...

Marcel Kemper (KEMPRMAR) 183248 1 AG T 1 W Units of quantity Contact English - MOtor SpeCIflcatlon

KSB EasySelect®

ersion & &b Go Administration m Configuration Price sheet Qutput 4 » Cancel

::3 Technical desion & Options | Customer iterm 3 1) CIICk on Optlons

Shaft seal M - o o [ \ Hydraulic search

Flange desian @ Any N
- % v| OmegalRDLO
Connection type (& Any 1 'f?'ﬁ'! B ]

(| [v| EtanormiEtabloc

2) Select 60 Hz mains

Marminal pressure @Any Bazeplate pump Cloze-coupled pumg @i’ ~ Multitec freq u en Cy
[51 Muoviter
Shaft axis position (& Any - A
Construction method @Any - ,‘l.:" ['L'“J_f 3 ) i i
oo (O i (¥ Pk 3) Click ,hydraulic
‘ _ 1 o
General material group @Any - Split cas pume Mutistage pump SearCh for flnd the
appropriate KSB
Speed contral |@ General requirements S OI utl O n
Driver speed selectian (@ Only synchronous speeds |~ | L]
Omega ROLO
Pump speed adjustment via @None - =
Man. disch. press.: 25.00 bar.g
Qmax: 1000000 mEh
Mains voltage @Any - 2 Omin: 50,00 m#h
Max. head: 240,00 m
Maing fraquency (@60 Hz i Min. temperature: 0.0°C

Max. temperature: 70,0 °C
Omega
Bzl <rlit cinnle-ckane walibe Facinn iomn Frr havizankal o wertical inekallation with donble-entes eadial imneler =

NOTE: Select 60 HZ

13 kss L.



Easy Select ® Software -madeby kss

west KSE (AMORNYMOUS)

0 Administration

Solutions

& KSB recommendation

@!Altemati\res

17 TAG | |

Selection

Etanaorm ¢

Etabloc 080-200
Etanarm

Etabloc D&0-400
Etanaorm ¥ 100400

Etabloc

Sart by: | KEB recammendation

] |7s90%
O |7de%
o |r2or

2238 kw 2924 rpm
2377 kK 1460 rpm
23.54 | 1460 rpm

13 mm

17 mm

L

(] Productinformation  |[&] Performance curves

Etabloc famiby

Max. disch. press.:

Etanorm family

& Hydraulic data

Units of quantity
Output

477m 3037 ke

21am 2980 kW

1.74m 3487 kW
16,00 bar.g

Contact

70.39 %

90.31 %

70.91 %

English
¥

196 mm

397 mm

388 mm

-

Cancel

Full impeller
i
219.0 mm

404.0 mm

404.0 mm

Here you see other pumps which are also suitable for the operating conditions you have selected. Double-clicking allows the selection of a pump from the list.

14

Selection result

1) Sort pumps by your
requirement.

2) Take a view to the
pump curves

kse b,



Easy Select ® Software -madeby kss

FUE SUUPPIIY LarLs  SUISLE LU S 1L PR

© Marcel Kemper (KEMPMAR) 1832481 1 AG 11 W
KSB EasySelect®

KSB b‘ Version 5.50

G- Ba8

.. @,Ahernati\res Perrormance curves | Rejected result list

E}? Sales document le= @ =
=G (0 General requirements =
HiE O General n In—
i (0 Documentation
1764 |330.2
Ligd 0 Certifications Omega |125-3658 mpm |mm " —_— 1
EHEH B Customer item (aumig 1764 3173
L@@ seament omega 1503608 | 11
- eneral Application 1174 4750
_@ application Omega (125-5008 o m 11
i & Froduct selection 1174 4711
—@G General Omega 125-500A ram mm 11
Energy cost 1175|4825
Hg @ assumptions Omegs |150-6068 | ® | 11
i O Direct selection 1175 4808 —
- 0 Operating point wmega | 150-605 4 mm | mm B
HE O Pipe calculator 1174 4540
—@G Pump dasign Omega |150-460 A o n 11
@i O Driver Blanorm |, o0 opg (35391780 1
HE 0 Connections  Etahlac M mm
- O Substitutions Etanaorm ) 3539 1774
HiE O Medium Y8} Etabloc 100-160 mm  |mm "
Ligi B Solutions Etanom | 0 0,0 (17843214 11
L (O Customer iterm gaurng) / Efabloc mm o mm
Etanorm 1764 |330.0
fEtabloe | 127400 mm | mm T
Etanorm |yen 4qn 1785 [330.0 1
i Etahbloe tam mm
Blanorm [ysp.a15 1788 3167 [y [y [+

Total developed head

Efficiency NFSHreq.

Fower Input

ED

[ra]

40

20

20

Go Administration m Configuration Price sheet

Units of guantity Contact

Qutput {

Enaglis’

»

amin
amin
_______h_““*—h_\\
o T
[ ———
\ 185.0
128001700
178,045
o 00 [meh] 200 00 400 500
I ———— N
o 00 [meh] 200 00 400 500
|t BREE
o 00 [@h] 200 00 400 500
/}/’f_——_ﬁ
o 100 [mEh] 200 300 400 500
Flowr

To compare pump curves with each other, please click on the respective pumps in the left table.

14

Selection result

1) Compare pump
curves together on
one diagram on the
,Performance
curves* tab.

2) Continue
configuration of
selected solution

ksB O.



Easy Select ® Software -madeby kss

File Shopping carts  Administrakion  S4F maintain Help...

Warcel Kermper (KEMPMAR) 1832488 | AG | W Units of quantity Contact Em
KSB EasySelect®

\arsion 5 5h Go Administration Selection Configuration Price sheet

|

Output { 1Y

ks b.
g-oh-€a8

o |

urmmary  |Details Diagram Speed performance chars

E Sales document

General requirements Variant (& | K5B hasic design T 100-160

& O General - 1

gg SZrctiuﬂncq:t?otit;Dn @ Hydraulic calculation Ok,

[ Customer itern (pump) Lid
Etanaorm G 100-160 11.324 06
@ 0 G11 £

Load point description
Cperating temperature 20.0 °C

MPSH available

Start up pressure pE

Static head Hstatic 0.00m
Maximurm inlet pressure 0.00 bar.g

{5 &l Basic desion
- G Materials

Minimurn inlet pressure
Stop pressure pA

~& O Bearings Flow rate 250.00 m¥h Mass flow rate
_gg gﬁ;;ig;?ns a7 44 € Discharge head 50.00 m Differential pressure
H(E ] Protection type Discharge pressure
- O Driver 5.866,40 €
- Dirive train 2.04315€
“a Shaft seal aux I Speed 3565 rpm Paintno. 1
& ad ' Flow rate 249.96 mith Mass flaw rate 59.29 kofs

sterm .
_@ | Alrxiliary connections Discharge head 49.88 m
& O Coating Shutoffhead 55.27 m
‘gg ga;’fp'?tes Min. allaw. flow rate 5496 mh
- erifications .
9 (] Accessaries M7 71E Max. allowable flow rate 478.27 mdh hax allow. mass flow 132.59 kol
] PumpMeter 417,74 € Efficiency 75.6 % Sound pressure level
Documentation sSorped power . emperaiure .
Absorbed 4490 kiy T t 2000
cCcessories ax. power for curve 49, ensi aim®
o A 1] i 4954 Ky D Ty 998 ko
- O Packaging MNPSH required 7.98 m viscosity 1.00 mm¥s
_@D Documentation Wapour pressure 0.02 har.a
Ratio @/ Qhep 70.7 %

H@ O Price display
v Definitive operating point

Discharge pressure 4,859 barg
Shutoff pressure 5.41 barg
Mit. allow. mass flow 1524 ks

Inlet pressure 0.00 barg
Wiscosity factor CQSCHSCE  1.0000 1.0000 1.0000

L@ ] Energy costs

15

Overview selected
pump
1) Overview of
selected pump

2) Tool bar to select
pump curve design

ksB O.
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1832488 1 AG I | W

Marcel Kernper (KEMPMAR)

KSB EasySelect®

Warsion 5.5k Price sheet

Go Administration Selection

kss b.
G-h-€88
Summary | Details Diagram |Speed perarmance chars
T

gelecic [ | e |
EHEg Sales document If. Ok |

General requirements \

show curve complete

@ (0 General

Units of quantity Contact Englis

Output < »

(& (0 Documentation

@ (0 ceifications

£ Customer item (pump) L4 1
Etanorm G 100-160 11.324,06

60 T

&d G111 £

—~ Hydraulic
RAZ performance

5 bl Basic design

40

[m]

-5 e Materials 20

HE 0 Bearings
H@E O Connections
HEi O Shatft seal 07 44 £ 0
HE O Protection type

HE# O Driver 5.856,40 €

Total developed head

!Select charts

0 2 [m*h] 2u|

e pe

v [MFSHTeq.
v |Efficiency
[m] v |Power Input

10

(& O Drive train 204315 € 14
Shatt seal aux.
r@a systern )
_@ o Auziliary connections
HE 0 Coating

HE 0 Nameplates
HE 0 Cerifications

E}(g {0 Accessories T TH4E 6

v Show system curve

Cancel

NPSH req.

el 00 Single curee
22 100 Single curee
22 100 Single cune

Show all operating points

Cocou N o< ]

0 100 [m¥h

n
U Jon

M

1 PumpMeter T TLE
(@ (] Documentation

@ O Accessories

oo oo

HE O Packaging
HE 0 Documnentation
HE# O Price display

50

[*] /

L&# O Energy costs

Efficiency

16

Selection of curve
design

1) Click ,curve
symbol®

2) ,Select ,Single
curve® and / or system
curve as requested

ksB O.
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Warcel Kemper (KEMPMAR] 18324858 | AG | 1 W Units of guantity Contact
KSB EasySelect®

KSB b‘ ‘arsion 5.5h Go Administration Selection Price sheet Output {
j-o-€8a8

Selection of add.

= summary | Details |[&] Diagram | [#] Speed performance charts | . Op era“ ng p0| nts
- Gy H - Hstatic  |Speed fFrequency  |Result Diagram | .
EF Sales document 2 (Vfd _ d rlven)

General requirements ]ﬁ |

& 0 ceneral
@ (] Documentation

Tota developed head

0 100 [m#h] 200 300 400 500

Etanorm G 100-160 I 11.324,06
@G G111 £
—~ Hydraulic
LG
i N 2) Take a look vfd
S e Materials i | F
S Boings 20 200 timin————| driven curves
HiE# ] Connections
- (0 Shattseal 47,44 € /
& (O Drive train 204315 €
0 Shatft seal aux 16
& syste
HiE 0 Certifications
IZ—}(ED ACCESSOHES AT T4E
] PumpMeter AT TAE 4

om o
@ 0 Certifications 1 60 a 1) Add edItIOnal
perfarmance
HiGH 0 Protection type 0
m
v tal Auriliary connections . [m] /
HiE# (O Coating
(@ O Documentation 0 100  [m¥%h] 200 300 400 500

NPSH req

7 Customer item (pump) L4 \/ Operatlng pOIntS
40

S & Basic design

& O Driver 585640 €

HiE O Nareplates b

17 kss L.
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File Shopping carts  Administrakion  S4F maintain Help...

Warcel Kermper (KEMPMAR)

KSB EasySelect®
Wersion 5.5h

kse D.

G-6-€88 o : :
= Summary  |Details |[&] Diagram

E Sales document

General requirements

& O General

(& 0 Documentation

@ O cerifications

[ Customer itern (pump) ur

Etanorm G 100-160 ) 11.224 06
@ G111 £

{5 &l Basic desion

- G Materials

- ] Bearings

H@ O connections

- 0 Shaftseal

H(E ] Protection type

- O Driver

- 1 Drive train
Shaft seal aux

& ad

a7, 44 €

5.856,40 €
2.04315€

stam .
_@ | Alrxiliary connections
- 0 Coating
HE O Mameplates
HE 0 certifications
SHEG [ Accessaties
2 PumpMeter
& O Documentation
(@ O Accessories
- 0 Packaging
- 1 Documentation
H@ O Price display
L@ ] Energy costs

417,74 €
417,74 €

18

Go

1832488 | AG | W Units of quantity Contact Em
Administration Selection Price sheet Output { 1Y

Watiant (T | KSB basic design

@ Hydraulic calculation Ok,

Load point description

Cperating temperature 20.0 °C

MPSH available
Start up pressure pE

Flow rate 250.00 m¥h
Discharge head 50.00 m

Speed

Flow rate

Discharge head
Shutoff head

Min. allow. flow rate
Mz alloweable flow rate
Efficiency

Ahsorbed power

hiax. power for cume

3565 rpm
249 96 rmth
4988 m
55.27Tm
54.96 rrth
478.27 mth
7.6 %
4480 ki
49.54 kv

Speed performance chars

v 100-160

Static head Hstatic 0.00m
Maximurm inlet pressure 0.00 bar.g
Minimurn inlet pressure

Stop pressure pA
Mass flow rate
Differential pressure
Discharge pressure

-

Point no.
Mass flow rate 6929 kois
Discharge pressure 4,859 barg
Shutoff pressure 5.41 barg
Mit. allow. mass flow 1524 ks
hax allow. mass flow 132.59 kol
Sound pressure level
Temperature 200 °C
Density 998 koim®

MPESH required

T49a8m

Inlet pressure
Wiscosity factor CQJCHSCE  1.0000

0.00 har.g
1.0000

Yiscosity 1.00 mm3s
Wapour pressure 0.02 har.a
Ratio @/ Qhep 70.7 %
1.0000 v Definitive operating point

Overview selected
pump

1) NPSH required has
to be considered

ksB O.
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—Cavitation

- disruption of flow and head
- noise emission increase

- vibration increase

- damage of impeller

- interruption to lubricate
(medium lubricated) bearings

- malfunction of axial thrust
balancing

NPSH — Net positive suction head

- NPSH is (beside operation flow, - head and required power) one of the most important operating

data.
NPSH is related to cavitation

NSPH definition

- NPSHavailable = given NPSH by the design of the system
- NPSHrequired = NPSH, given by the design of the pump
1) NPSHavailable > NPSHrequired

to guarantee the pump operation relliability (= to guarantee that the pumps don’t run into cavitation)

e.g:
What happen in case of a situation where NPSHavailable = 3m and NPSHrequired =4 m

KSB b‘ti:r‘
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Cavitation

-gas/vapour bubble (depending to pressure and temperature) and
implode on surfaces (micro — jet up to 10° bar).



Easy Select ® Software -madeby kss

2. Technical

specification General definition

Theorie NPSH — Net positive suction head
In theorie would it be possible that a pump suck fluids up to 10 m (Hgeo = 10m).
- In reality it is not possible. Reasons:

Vapour pressure (pp): Required pressure to vaporize a fluid. The vapour pressure depends to the
fluid temperature.

- Flow loss (H,): losses of all installed parts like pipe and valves, losses to speed up the fluid, fluid
friction related to pipe surface, losses depends on direction changes

- Static pressure (p’) = path + pL

1) — open tank -> p”: available pressure is the athmospheric pressure only

2)k— clo)sed tank: -> p“= path. (inside the tank) + pL // ,+* (high pressure) or ,-“ (low pressure /
vakuum).

Atmospheric pressure path: Depends on altitude on site (if altitude on site increase -> lower
atmospheric pressure).

NPSH,.,: Depends on pump design, increase with flow and rotation. NPSH,,, has to be 0,5 m (min.)
lower as NPSH_iaple-

10m

N PSHavai\abIe depends on

i | g

= i =

@ — 2

S m ] 5z [m Speed L]

1} oy w s

£ T 3340 g L

) I \ 200 2

-

= i SN

E Eﬁ"‘“‘-—-___ ] 50 [m*h] 100 150 200 250 300 350 400 450
2700

0 50 [m*/h] 100 150 200 250 300 350 A00 450
21 el ksB D.




To guarantee the reliability of pump
operation it is necessary to avoid
gas/vapour bubbles (cavitation).
NPSHavailable > NPSHrequired

What happen inside the pump?

Pavailable“inside pump“ > Pvapour required

p/bar

Water state curve — the pressure has to be higher as
6 the vapour pressure (related to the
5 temperature) as in the pump area
4 liquid state with the lowest pressure
3 - ,in rule® it’s the impeller entry edge
2

I:)athmoshere gaseous
1 ; state
: P \ friction loss, increasing
0 speed, shock loss
[

0 50 100 150 T/°C

Flange
Impeller
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List of contents
1) Company presentation

2) Step by Step to the Right (Etanorm) Pump
Incl.

- Pump curve

- NPSH,,,

- Material selection

- Test standards
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KSB EasySelect®
Yersion 5.5b

ks L.
o--€a8

= Sales document
General reguirements

(& O General

& 0 Docurnentation

& O Cetifications

{1 Custamer item (pumpd L4

Etanorm G 100-160
@D G11

Hydraulic
&8 petfarmance
- e Basic design
-3 ) Materials
- (0 Bearings
-iE O Connections
- ] Shaft seal
-3 O Protection type
-iE O Driver
(& O Drive train

Shaft seal aux
& d systern

G Augiliary connections
- 0 Coating
- ) Nameplates
-iE O Cerifications
[—}(gl‘:l Accessories

] Pumphleter
& (0 Documentation
S [0 Accessories
- () Packaging
-(@ (] Docurnentation
-iE O Price display
24 - O Energy costs

| Price |

11.224,06
£

497 44 €

5.856 40 €
2.04315€

M7 T4
MITaAE

Administration Selection

@Selectinn |@Materials table

Wariant

Material code
Execution acc. to regulation

Selected material code suitable for temp. from

Wear ring, impeller wear ring
Wear ring placement

Wear ring type
Wear ring material
Shatt
Shaft
Shaft sleeve material
Impeller
Impeller material
Impeller attachment material
Bearings
Bra. bracketlantern matearial
Plain bearing materials {hush)
Other

Gasket

Operator notes
general criteria far & water analysis: pH-value == ¥, chloride content (Gl ==250 mgika.
chlarine (CI2) ==0.6 mofko.

2

(& K3B basic design

(e

Standard

@ no0°c to & s00-c
(& Casing wear ring

(& Standard design

(T Cast iron/Cast iron

(& Steel/Termpered steel E335/C45
(& Stainless steel 1.4571

(¥ Grey cast iron JL 1040
(T Steel 8

(& Grey cast iron JL 1040
(& Without

& DPAF Sealing plate asbestos-free

ST =

Price sheet

Material selection

1) Click ,Material
code” to select
material requirement

2) Material overview

see register ,Material
table”

ksB O.
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.QJHEIECTIDFI

lm-_

@@@@@@@@@@@

] L] | L] | ] L | e ] I [ [

@METEI’IEIS table |

102
163
210
230
320
411
502
502
523
902
403
G232
210
210
230
502
502
524
g0z
403
G232

Yalute casing
Discharge cover
Shaft

lmpeller

Beatring hracket
Jaint ring
Casing wear ring
Casing wear ring
Shaft sleave
Stud

Screwed plug
lmpeller nut
Shaft

Shatt

lmpeller

Casing wear ring
Casing wear ring
Shatt protecting sleeve
Stud

Screwed plug
Inpeller nut

1821
1821
7440
1821
182
FERL:
1800
1800
1300
0210
02450
0243
1360
1647
2740
2740
2740
1270
1337
1414
1414

haterial
Grey castiron JL 1040
Grey castiron JL 1040
SteelTempered steel E3348MC445
Grey castiron JL 1040
Grey castiron JL 1040
DPAF Sealing plate ashestos-free
Grey castiron GGICAST IROM
Grey castiron GGICAST IROM
Stainless steel 1. 4571
Steel 8.8
Steel ST
Steel B
Chrame steel 1.4057+0T300
Duplex stainless steel 1.4462
Stainless steel 1.4408
Stainless steel 1.44083
Stainless steel 1.4408
Chrome steel 1.4122+Q7T7450
Stainless steel A2-70
CrMilo steal A4
CrMila steal A4

noec
n.oec
-anoec
noec
noec
=300
n.o°c
noec
noec
=300
-anoec
-anoec
-anoec
=300
n.o°c
noec
noec
n.oec
-anoec
-anoec
-anoec

60.0°C
60.0 °C
140.0 °C
60.0°C
60.0°C
140.0°C
60.0°C
60.0°C
140.0 °C
140.0°C
140.0 °C
140.0 °C
140.0 °C
140.0°C
140.0 °C
140.0 °C
140.0 °C
60.0 °C
140.0 °C
140.0 °C
140.0 °C

kss L.
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File Shopping carts  Administration  S4F maintain Help... 1) Selected by

Warcel Kemper (KEMPIMAR) 1832488 | AG I 1 W 1 Units of guantity
KSB EasySelect® EasySelect ®

: Go Administration Selection Price sheet Qutput .
ksBD.. ‘et | : P automatically
G- BTEG-CE€AR A
eclion EEEEEE

Customer itern

EF([? Sales document
= General requirerments
(& 0 General

(@ ] Documentation

@ O Cetifications
=HEE E Customer item (pumpl [ 14 PumpMeter may only be used for solids-free

fluids not liable to gum, encrust, solidify,

Etanorm G 100-160 11.937.79 crystallise or polymerise.

@D G11 £
l@e Hydraulic

performance
- & Basic design
i el Materials
HEi O Bearings
HE @ connections
HiEd (] Shaft seal 37,44 €
- 0 Protection type
HiE O Driver 5.856,40 €
HiEg (] Drive train 204315€
Shaft seal aux

r&a system .
& a Alziliary connections

HiEg (0 Coating

HiE € Nameplates Gpeeral description:

- & Ccerifications G13,73£

EHES (O Accessories 41774 € Purmphieter in an intelligant pressure transmitter with on-site display of measurementvalues and operating data of the purmp. it
g Fumphieter comes factany-provided completely assemhbled and parameterizsed for your individual pump, to he connected via M1 2 cannector

@ ] Dacurentation and _immediateh_r ready to nperate_. Pumphieter recprds thPT pumps load pmﬂlg during operation in order to - if applicahle —

@ ] Accessories provide information on the potential for energy savings or increased availability.

HiE (] Packaging
HE 0 Documentation
S b Price display
L& (] Energy costs
L@ (O Customer item (purmp)
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File Shoppingcarts  Administration  54F maintain Help,.,

2 Marcel Kemper (KEMPMAR) 18532483 1 AG I | W1 Units of quantity Contact
KSB b‘ KVSEIrSSiEDzsggglect@ Go Administration Selection Price sheet Qutput { TeSt runs

6 l-€a8
.. Wariant (§# | KSB basic design -

Selection

Er(g Sales document

General requirements 1) C“Ck ,,ACCeptance

@G General . @ v @I—Iydraulic performance test Standar “ tO SeleCt
& @ Documentation Acceptance standard (&4 130 9906 class 2/ 2B ; |SO _ Standard

i@ 0 Cerifications

iSE B Customer item (pumgp L4 Quantity rmeas. points 5 @s |-
& Etanorm G 100-160 11.937,79 o g ) )
G111 £ Test participation @Non—wﬂnessed - Quantity, nor-witnessed (G | 1

&8 gﬁ;ﬂ;nce Certificate (& Report v Quantity, witnessed (@ |0

- & Basic design 2 NPSH test
- Materials
- [ Bearings A
—gﬂ Connections (5) Strip test
- (O shaftseal 97 44 €
@ (0 Protection type & Hwirostatic test {room temp.)
HiE O Driver 586640 €
- (O Drive train 204315€ ) Final visual inspection
_@ 0 Shaft seal aux

gystern ) . " X © P
& a Alxiliary connections @ Material certificates: Volute casing, pressure cover, impeller (102, 163, 230)
- O Coating
- 0 MNameplates
- @ Cerifications f13,73€
[—}(gﬂ Accessories 47 T4E

0 PumpMeter 47 T4E
(& O Documentation
{5 (0 Accessories
- (0 Packaging
HiE# () Docurnentation
HiEd O Price display
“{&i (O Energy costs
L& O Custorner item (purmp)

27 kss L.
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Summary of Test Standards Changes

Table 8 — Pump Test Acceptance Grades and Corresponding Tabelle 10 — Werte der Toleranzfaktoren
Tolerance

Grade 1 2 3 Groe Formelzeichen Kla::e 1 Kla::e 2
AtQ 10% 16% 18%

Guarantee Volumenstrom ly t45 +8
AtH 5% 10% 14% =

Requirement Férderhéhe der Pumpe Iy 3 +5
Acceptance | 4, |4g|l 8| 28 | 2u | 3B Pumpenwirkungsgrad tn -3 -5
Grade
g +10% | +-5% | +-8% % +-9% | 1 andatory

Volumenstrom = flow rate
t +6% | +-3% |+-5%] +10%]| +-7% _
Forderhdohe = pumping head
2 *10% ] +4% {+8% \w * 9% optional Pumpenwirkungsgrad = pump efficiency
b @ 3% - 5% 7%
NOTE ] o
ty (x= Q,H, P, n) stands for the tolerance of the indicated
quantity
Titel der Prasentation | Dr. Kastrup
10 06.06.2011 KSB

29
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File

Shopping carks  Administration  S4F maintain Help...

Marcel Kemper (KEMPMAR)

b KSB EasySelect®
KSB Q. Wersion 5.5h
Docurnentlanguage (@ English -

=

30

Sales docurent
- Price sheet
B+ Custorner iterm {pump)
£ Etanorm G 100-160 G11
F Internal data sheet
- Technical data sheet
+ Compact data sheet
- Perfarmance curve
+ Speed curve
+ General arrangement drawing
— Auxiliary cannection plan

L Schematic drawing with allowable forces and
maorments

+ Head loss calculation in piping system
- Text far invitation of tenders
L CAD File Request Form

(@ All selected documents

Go

Administration

Selected

¥

i}
,.\@

1

Farrar

htrml

pdf
pdf
pdf
pdf
pdf
pdf
pdf

pdf
pdf

1832485 1 AG | | W 1

Selection

Units of quantity

Configuration Price sheet

{

Contact English

¥

Cancel

B Save configuration

i, Export configuration

This is the last page of your configuration.

When you have finished printing or saving your documentation click"MNext" to add new
iterms or complete the project.

paf
htrnl

(& For all items

- (& All in ane file

ES-file
format

H Save Document...

Output

1) Switch the
document language
here

2) Click on the desired
technical information
to get a preview in
Acrobat Reader,
where youalso can
print or save the
document

3) Output of CAD files
in over 40 different
formats sent via e-

mails.
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IQ!TI1
60
Gmin Gmin
= i L____—-\ Parallel curve
: O \LN
E -‘__—\——_\_-_‘_-‘-- :
gL o e T~ | o Twin system, each
% —F—-—-__\ /3180 T/ pump 50% of total
5
= \\\ 270.0
20 Twin system, one full
0 100 [m¥h] 200 300 400 500 600 duty, one standby
um
A pump
g8 [ml
I
= _________,..-
0 100 [m¥h] 200 300 400 500 600
Y e
g 5 —
g
=
£ [%]
0
0 100 [m¥h] 200 300 400 500 600
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dest KEB (ANONYMOUS)

i}

Q- H- Hstatic

& Gh| @

MWBITAGT | w1 Units of quantity Contact
Administration Selection Configuration Qutput <
Speed [Frequency |Result |[& Diagram |
80 1T—Gmin "Gmin
i
g Cmiin Qmin '*--\_\-‘ i -
2 |- amax % =
= 40 —f
g Gmax [ Qmax
5 M*"""‘“'--—-___
T [m] 1570 1imin 4
E:
5 20
2
QminQmax
i n
0 100 [m*h] 200 300 400 500 600
4
o [m]
2
T 2 —
E ——r
0
0 100 [m%h] 200 300 400 500 600
)//‘_—_.fnﬂ'———__r.
E 50
&2
E
o [%]
0
0 100 [m*h] 200 300 400 500 600

Parallel curve

VT - driven pumps
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Etanorm material overview

Materials

Etanorm G/
Etanorm-RG

Etanoerm-R GC1

Etanorm M Etanorm-RM

Etanorm B

Volute casing

Grey cast iron JL 1040 1)

Grey cast iron JL 1040 1)

Tin bronze CC 480 K-GS 2

Discharge cover

Grey castiron JL 1040 1)

Grey cast iron JL 1040 1)

Tin bronze CC 480 K-GS 3

Impeller Grey cast iron JL 10401) | 1.4408 Tin bronze CC 480 K-GS 3 Tin bronze CC 480 K-GS 3
Wear rings Grey cast iron GG Grey cast iron/Leaded bronze GG/CC 495 K-GS 3 Leaded bronze CC 495 K-GS 3)
Shaft Tempering steel C45 Tempering steel C45 Chrome nmkﬁl z'lféyébdenum steel
Chrome nickel molyb- Chrome nickel molybdenum Chrome nickel molybdenum steel
Shaft sleeve denum steel 1.4571 1.4122 steel 1.4571 14122 1.4571
§|22Eeprolectlon Chrome nickel molybdenum steel 1.4122 Chrome nickel molybdenum steel 1.4122 Chrome n|cke1l 21507!3%fbdenum steel

Bearing bracket

Grey castiron JL 1040 1)

Grey cast iron JL 1040 1)

Grey cast iron JL 1040 1)

Etanorm S |

Etanorm-RS

Etanorm C

Volute casing

Nodular cast iron JS 1025 2)

Cast chrome nickel molybdenum steel 1.4408

Discharge cover

Nodular cast iron JS 1025 2)

Cast chrome nickel molybdenum steel 1.4408

Impeller Grey cast iron JL 1040 1) Cast chrome nickel molybdenum steel 1.4408
Wear rings Grey cast iron GG Cast chrome nickel molybdenum steel 1.4408
Shaft Tapering steel C45 Chrome nickel molybdenum steel 1.4462
Shaft sleave Chrome nickel molybdenum steel 1.4571 | 1.4122 Chrome nickel molybdenum steel 1.4571

Shaft protection sleeve

Chrome nickel molybdenum steel 1.4122

Chrome nickel molybdenum steel 1.4571

Bearing bracket

Grey cast iron JL 1040 1)

Grey cast iron JL 1040 1)

1) to EN 1561 = GJL-250
2) to EN 1563 = GJS-400-18-LT
3} to EN 1982

kss L.



33

NPSH formula

NPSH, = (pe + pb - pv)/(0 - g) + vei2g - His—Hsgeo s (29)

where

Pe
Pb

Pv
Q

o
tm]
Ve

HL._.S
Hs geo

]
S

Gauge pressure in suction tank in N/m?

Absolute atmospheric pressure in N/m? (Table 13: consider
effect of altitude!)

Vapour pressure in N/m? (in Table 12 as absolute pressure!)
Density in kg/m’

Gravitational constant, 9.81 m/s?

Flow velocity in the suction tank or sump in m/s

Head loss in the suction piping in m

Height difference between the fluid level in the suction tank or
sump and the centre of the pump inlet in m

Height difference between the centre of the pump inlet and
the centre of the impeller inlet in m

-—
Reference plane 18 _}‘"
Open sump Closed tank He geo T
Pp
Pe=0 Pb + Ps
]
o b T

+~ Py b0 Vg — y

Fig. 36: Calculation of the NPSH, for suction lift operation for

horizontally or vertically installed pumps
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NPSH formula

Table 12: Vapour pressure p,, density 9 and kinematic viscosity v of water at saturation conditions as a

function of the temperature t

¢ | py 0 . ¢ | pr 0 v t py 0 v
°C | bar kg/m® mm?%/s °C bar kg/m* mm?s °C bar kg/m? mm?%/s
0 | 0.00611 999.8 1.792 61| 0.2086 982.6 145 4.155 921.7
1 0.00656 999.9 62| 0.2184 982.1 150 4.760 916.9
2 0.00705 999.9 63| 0.2285 981.6
3 0.00757 1000.0 64| 0.2391 981.1 155 5.433 912.2
4 | 0.00812 1000.0 65| 0.2501 980.5 160 6.180 907.4 0.1890
5 | 0.00872 1000.0 66| 0.2614 980.0
6 0.00935 999.9 67| 0.2733 979.4 165 7.008 902.4
7 | 0.01001 999.9 68| 0.2836 978.8 170 7.920 897.3
8 | 0.01072 999 .8 69| 0.2983 978.3
9 0.01146 999.7 7 0.3116 977.7 0.413 75 8.925 8§92.1
10 | 0.01227 999.6 1.307 180 10.027 886.9 0.1697
7 0.3253 977.1
11 0.01311 999.5 7 0.3396 976.6 185 11.234 881.4
12 0.01401 999 4 7 0.3543 976.0 190 12.553 876.0
13 0.01496 999.3 74| 0.3696 9754
14 | 0.01597 999.2 75| 0.3835 974.8 195 13.989 870.3
15 | 0.01703 999.0 7 0.4019 974.3 200 15.550 864.7 0.1579
16 0.0181s6 998.8 771 0.4189 973.7
17 | 0.01936 998.7 78 0.4365 973.0 205 17.245 858.7
18 0.02062 998.5 7 0.4547 972.5 210 19.080 852.8
19 0.02196 998 .4 80| 0.4736 971.8 0.365
20 | 0.02337 998.2 1.004 215 21.062 846.6
81| 0.4931 971.3 220 23.202 §40.3 0.1488
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) Maonitoring
Intelligent Pressure Sensor

Monitoring

Intelligent Pressure Sersor

PumpMeter

PumpMeter

Product description

The Pumph eter device is an intelligent pressune sensor for
pumps, with local cutput of messured values and operating
data

The devica consits of two pressure sansors and a display unit.
it records the load profile of the pump in order to indicate any
potential for optimising energy efficiency and availability.

PumpMeteris supplied completely assembled and
parameterised for the comresponding pump. It is ready for
operation & soon &5 the M12 plug connector is plugged in.

Main applications

Industry:

* Refrigerationidistribution

= Heat generationidistribution
= \Water conditioning

= Cooling lubricant distribution
= Water extraction

* Service water supply

Water
= Water extractionfwithdrawal
= Water treatmentd onditioning
= Water distributionAransport
Building Services:

= Airconditioning systams

] Provided that the plugs ane connected comectly
B Depending on the basic material design of the pump

* Heat generationddistribution
* Water supply systems

Technical data

Technical data of the display unit

Characteristics Value

Power supply 240 DC £ 15%

Poweer input 150 m&

Analog signal output 4-20 mé, I-core

Digital connection R85, Modbus RTU
{Slave)

Enclosure P 55"

Service interface R&232

Bearing temperature =30 *C o 82 "C

Operating temperature -100°C to 60 *C

Technical data of the sensors

Characteristics Value

Signal A-20 mad,

Gauge pressure A bar max

Enclosure P &7

Burst pressure B bar max

Fluid temparature =30 "Cto 140 °C

Installation torque 10 Nm

Ambient temperature =10 *C to 80 *C

Materials

Overview of materals

Wetted components Material

Prassure sensor measuring unit 1452

Prassura sensor process connection 143

Adapter for fitting & sensord) 1.0037 or 14571

Joint ring Centellend

Product benefits

= Transparent pump operation
Lecal cutput of the relevant operating data, especially the
operating point of the pump.

= ldentifies energy saving potentials
by recording and analysing the load profile and displaying
the energy efficiency kon (EFF), if applicable.

* Saves ime and money
The sensors are fitted to the pump at the factory, unlike
conventional instruments usad in mw_mﬂ.m_._-_m.

* Helpsinoreae pump availlability

by recognising and avoiding operation cutside of the
intended ocperating range.

Functions

Pressure transmitter function

The diecharge pressure or differential pressure of the pump are
transmitted 6 a 4-20 mA signal, Connection via the RSES
sanal interface with Modbus protocol is also possible.

kse b,
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Operating range |Segment display |Description

Operation at First quarter * Pump possibly not
extremely low flashing (1) operated in

flow3 accordance with its

intended use

Increased load on
the components

Anzeige im Display

Interpretation des aktuellen Betriebspunktes

Sehr niedriger,
moglicherweise kein Férderstrom.*

Handlungsbedarf bei dauerhaftem
Betrieb in diesem Bereich.

Niedriger Férderstrom.*

Langfristiger Optimierungsbedarf.

Operation at
moderately low

ch

Q

H]
o

Second quarter
flashing (2)

Operation with
potential for
optimising eneray
efficiency

Optimaler Betriebspunkt.

Die Pumpe arbeitet optimal.

Zu hoher Férderstrom,
moglicherweise oberhalb des Maximum:s.

Handlungsbedarf bei dauerhaftem
Betrieb in diesem Bereich.

Operation near
the optimum

Third quarter
flashing (3)

Operation within
intended operating
range. Optimum
energy efficiency

Operation in
overload
conditions

Fourth quarter
flashing (4)

Limit of the
intended operating
range

Possibly overload
of pump and/or
motor

35

*Je nach Charakteristik der Pumpenkennlinie werden bei Betrieb in Teillast die ersten beiden Viertel der Kennlinie nicht differenziert und gleichzeitig angezeigt.

Anzeige im Display

Beispielhafte Lastprofile

Empfehlung

Betrieb im oder rund um den
optimalen Betriebspunkt.

Keine Anpassungen notwendig.
Die Pumpe arbeitet normal.

Betriebspunkt bewegt sich
in einem breiten Bereich
der Kennlinie.

OptimierungsmaBnahmen zur Nutzung
des signifikanten Einsparpotenzials,
z. B. Drehzahlregelung.

Grenzwertiger Betriebsbereich
mit ggf. Uberlastung von Pumpe

und/oder Motor.
.

OptimierungsmaBnahme abgedrehtes
Laufrad zur Steigerung von Verflgbarkeit
und Energieeffizienz.
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