How to convince the world that there is money in

Saving the

o/
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Pump Audits

& why we should do them
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By pointing out how energy savings can beAhaden

,‘ ’

e

,dg‘take our share of the responsibility for climate
changes seriously. '
8

{ NG N

And we enable you to make informeda responsible choices-

o/
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Why focus on Cost of Ownership?

Global electrical power
consumption

* 20 - 25% is used for pump

operation

» Political incentiveto

reduce the power

consumption of pumps
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Why focus on Cost of Ownership?

Case stories show that the
cost of pump operation

over it’s lifetime is
divided as shown:

* Price:
« Maintenance:
 Operating costs:

«Show of hands which costs
the most.
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Why focus on Cost of Ownership?

Power:

Case stories show that the
cost of pump operation
over it’s lifetime is

divided as shown:
 Price: 5%
« Malntenance: 10%

 Operating costs: 85%

BE> THINK» INNOVATE »

85 %

Maintenance:

70 %

Purchase:

5 %

o
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An upgrade
that pays
for 1tself

The investments

recommended

in a pump audit report
will pay

for themselves very
gquickly.

0ften in less than 3
years-

o
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+ many other

f%ositive
N\ side effects

included..

o/
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Save on everything

Getting a new pump solution saves more than
eneragy -

It reduces the total life cycle costs in

A4
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2 Which parameters do we need to consider/measure
In connection with an Pump Audit?

o
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> Examples:

*Power consumption

*Flow

*Pressure

*Temperature
Decommissioning of old system
Installation of new system
*Maintenance costs

*Others ??

o
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How 1s 1t done?

What is it that makes us able to
help you find the right pump to
cover your needs

o
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The Process

v Equipment setup on site
v'Logging the measurements
v'Disconnection of equipment
v"Mapping the load profile
v'"Pump selection

v'System comparison

v'Cost specification
v'Calculations...

o/
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A pump audit report 1s concrete proof:

Comparison of the anual energy consumption

total System max Flow medium Flow min Flow

25.000 € 4

20.000 € -
15.000 € -
10.000 € -

5.000 €

ctual Systengilew System| Economy | | Econmy ¥ fctual Systemhlew System| Economy| | Econmy & actual Systemblew System| Economy| | Econmy &

ctual Systerpiew System| Economy| | Econmy %
Class 2 Clas=3

Gesamt

o
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A pump audit report 1s concrete proof:
“"We take almost everything

into consideration™

Customer a
Address: 0
Phone Mo: 1]
Project: 0
System: 0
Date: 29-0-2007
Energy price increase 25 %
Change of pump efficiency 1,0 %%
Actual system GRUNDFO5
Vogel 2x55kW fixed speed Bitte Pumpe # System eingeben
Description price Description price
Pump ¢ System Wogel 255k So0€| |mPC-E4 CRE 64-2-2 19138 €
Control box O£ 0€
ArCesories o€ o€
Instalation Sold -1000 €| | Labour and parts 2000 €
tatal investition -L00 € 21139 €
Service
Actual system GRUNDFO5
Description price Description price

Inspection Lahour 500 € Labour 200 €
hzintenanca Spares and labour 750 €| | Sparesand labour 200 €
Tatal 1250 € 400 €

Data of load profile

| v Bitte Pumpe # System eingeben
Flow 620571 m? 620571 m?
Energy 175335 kwh 83126 kwh
Energy costs 21040 € Q075 £
Anual econarmy 11065 €

o
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A pump audit report is concrete proof:
“"This investment makes financial sense."

—— Actual system ——MNew Grundfos system ——Economy
550 €

Vi
]
=
3 450 €
=
L)
=
350 €
250 €
_..-—-'""'-—
_..-l-'"""—'—-—
_..-l-""""—-—
150 € _________.-r—--”"'”"'"r
__.n-""""——'-_
_.--""""-——-_ I e
____,.-F""'--_ ______——l-—__
f
50 € j ————
c0 ¢ — 1 2 3 4 5 6 7 & g 1
IN YEARS o

GRUNDFOS 21\
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A pump audit report 1s concrete proof:

“In case you are still not convinced. we

show you the potential

savings in 10

ears 7 Saving in comparison of actual and new system
y .
250€
200€
150€4
=
=
= 100€+
—
*
S50€+
RS
-50€
Actual System MNewy Sytem Econaormy
Economy 112,077 €
B Energy costs 235.721€ 111755 €
W Service 12500€ 4.000€
B [nvestition -500€ 21.139¢€
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> The equipment used

1&45

Digital/event sensore

Power meter is the pumps on/off etc.

up to 480 V, Motor size
from 7,5 to 650 kW

<

T =

27509 |
. §§ /

Wl e ¥

Ultrasonic flow meter

Measure pipes from 50 - 1000 mm. in diameter

Data logger From Eltek media temperature from —30 °C to 130 °C. Analogue sensore

Pressure, temperature, etc.

e =t

1 digital + 1 analogue output.

oV
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2 How do we obtain the right data for a Pump Audit?

An example for a Booster system

aoan

\\

S22 - <+ Energy

—» Flow

kWh/m3
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2 How do we obtain the right data for a Pump Audit?

An example for a ground water
extraction system

Flow consumption
<+ Energy consumption

= kWh/m3

Watt meter
Flow meter
Pressure sensor
Level sensor
Data logger

a ke

[

S
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2 How do we obtain the right data for a Pump Audit?

The most important information we get from the measurement is the

loadprofile
* User profile Load profile
*Flow consumption *Flow consumption
*Energi consumption *Energi consumption
30 30
1\
\ \
f 20 \ f 20
mE "”E
= 7\ = \
2 ~_f T
T 10 \ AL\ L 10
ﬂ—“”% """"""
m
;? | I

o
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(@ cruroros coopce naysig o ol =)

StaponTop

Gt | LoadProfle| EvprtData] SteyonTen I ot

Giudios WIRCAPS pioiles
Deka generaled heves specilcaly fited o tis featue!

2 Software for analysing.

6o
Dt
Active Channels: [Data)
I Cal 1 Active

ol = ) el = ) = | ) P
I | Celc 2 Active

FFdF s JFDF ot =
it Cpls
T s |

[Steptine Data] 1 J & [y =]

Stepime e | iz e | =

» Dedicated software to generate a load
profile from the raw data
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NEXT > Propared data for Load profile

mouoma N

» An EXCEL template to convert data to
Caps format for a LCC comparison 5

21

SHENEREEN

Operational Conditions
Frovency ] e
[ |
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Voluge [ixEiarixi 2]¥
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2 Software for analysing.

»The Excel template enables the
user to compare the actual system
with the new Grundfos system

»The Excel template
automatically generates a energy
comparison

BE> THINK» INNOVATE »

< BACK

NEXT >

LCC CALCULATION - FORM LCC CALCULATION - FORM LCC CALCULATION FORM -LCC CALCULATION FORM / PER YEAR

Customer specific data c data of new system

Customer: eohannlbeng ity ‘ Control function 7 ‘ | Selection procedure 7 |
Address: 8621 Thir|

Phone: 03861 5090 ‘ controlled | [ =l
Project: Wasserversorgung

System: Druckerhdhung B n n

D TS0 Energy price: 008 € Density of medium 1,00

Actual System

2 X VOGEL 55kw

[max Fow [ a0smvh [ Max Head [ 9,5m | GRUNDFOS:

Oass1

(High || Class2 || Cass3 || Class4 (lf:’;;w) (H;:’;:w) Cass 2 Class 3 dass 4 “:’:’;:w)

How)
Flaw (%) o s9%| so% 63% 28% Flow (%] o1 89% 80% a8 % 39%
Head{%) H1 ss%| ss% 9a%, o7% Head %) H 9% 9% 99% 9%
Operating hours T 238 h|[ 13000 3939h 982h Operating hours 1 238 1300 982 1935
Flow wh| 182 161 130 97 Flow wh| 182 164 97 81
Head m 75,1 26,1 27,7 28,7 Head m 29,2 29,2 29,2 29,2
Pump Efficiency % 301 7 Pump Efficiency 633

Motor cpaity P1
Specific energy

comulative flow

Energy consumption

W 41,5

kwhrm? 0,227
w3 43434
—

IWh 9878

Motor capacity P1
Specific energy

comulative flow

Energy consumption

Energy price Energy price
<Back —
Comparison of the anual energy consumption
Chart Title
total System Class 1 Class 2 Class 3 Class 4 Class 5
25.000 € 4 T 100%
91%
t 90%
20.000 € - 80%
- 70%
15.000 € 4 t 0%
t 50%
10.000 € - 40%
t30%
5.000 € t20%
t10%
00 € - 0%
3 w w w w w
g E 3 3 E E
& g 2 2 2 2
& g g 5 5 5
E] g g g g g
<
Gesamt Class 1 Class 2 Class 3 Cass4 Class 5

o
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< BACK NEXT >
LCC DATA
Customer Fa.lohann Peng AG
Address: 8621 Tharl
Phone No: 03861 5080

. Project: Wasserversorgung

Software for analysing
- Date: 0-10-2008

Energy price increase | 25%
Change of pump efficienc 10%

INVESTITION

>AII you have to do after Desi?l‘?tl:otjé;{;t:pwprlce H%r:::rf:;t?é:l:\?:(:ilam-z-z
comparing the two systems is to Purip /S istem
fill in the price of the new reteitlor .
. total investition
solution
- l Actual mdm’mHyrdro 200|0 lMEAxCRSd.-g:gl INDEOS
»The template then generates
a pay baCk curve Saving in comparison of actual and new system
» A graph that shows the
savings in the first 10 years
> A graph that shows the
environmental savings in the
first 10 years
\!COZ — EnwnclEB\/tLg nite Ston 1\;:![ rd coal Nature Ig

o
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Pump Audit workflow

* Prepare visit
« Setting up sensors
— Flow
— Power
— Pressure ] e ammenen x
« Using the data logger to log all measurement — 1 to 7 days
» Extracting data from data logger
* Preparing the data with COO/LCC software
* Analyzing data in Excel spreadsheet template
* Finding a better suitable pump
* Generate a report to the costumer

o
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Doing the measurements

Flow
Power
Pressure

o
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Flow measurements

Three ways to get the actual flow:

1. Costumers own log

2. Using a shap-on ultra sonic flow meter like the Micronics PF22C
3. Using an existing flow meter

BE> THINK» INNOVATE »

o
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Flow measurements

Using a snap-on ultra sonic flow meter like the Micronics PF220

e e e e e e e e s e e e e e e s
R e A A e

- T T T T
i unﬁ:- ”; unﬁu ; a:;:n BEis G

o

e
L 10 x Diameter»l Valid transducer location L 20 x Diameter

Flow
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Flow measurements

Using a snap-on ultra sonic flow meter like the Micronics PF220

Use TT130 to measure the pipe-wall thickness

A: Tensioning thumb-wheel. D: Separation bar.

B: Tension bar. E: Ruler scale (0).
C: Separation bar securing F: Set Separation distance.
Sprow: G: Securing chain.

o
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Pressure

» Differential pressure over the pump needed
— By using two direct pressure transmitters
— Using on singe differential transmitter

o
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Pressure

* In principle

12VvDC ® Meter/datalogger

<4+—4-20mA |

o
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Power consumption

« PM700

— Current transformers
* 1/100A = motorsize < 45kW
* 5/1000A = motorsize > 45kW
— Maximum 480 V!
— 4 different connection types:
« 2 wire phase-neutral
* Phase-phase
» 3 wire 3 phase
» 4 wire 3 phase + neutral

o
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Caps data

E2 Microsoft Excel - coo_lcc_e_04_20061

The load profile
IS now convertet

|E3] File Edit Wiew Insert Format Tools Data indow Help

D2 HESRY [ mE oo (Fe2% ¥ = a2 0B -3

| Al -w0 - B s |l=s==REEHOORFTEx, BB EEL->-A-
134 - =
into data that Y B | e b | e | F CHE
. 2 NEXT > | Prepared data for Load profile
can be put directly| 3
. 4 Statistical base data
|nt0 Ca S 5 minimum average maximum total
p 6 Height 2,50 2,93 3,10 0
7 Flow (m2/h) 71,40 121,44 204,60 17123
8 Energy (kWW/h) 28,80 34,31 44,40 4838
9
10 days hiday
11 anual operation 365 12
12
13 Dimension data
14 Pressure (m) 3,10
15 Flow (m3/h) 204,60
16 Total Flow / year 531918,38
17 Total Time (héyear) 4380,00
18
19 Analysed data for Loade profile
20 Flow Q Pressure H Time
21 Class 1 88,83% 80,65% 134,61
22 Class 2 81,59% 80,65% 548,79
23 Class 3 66,33% 87,10% 1066,52
24 Class 4 36,46% 90,32% 1258,09
25 Class 5 31,09% 93,55% 1371,99

BE> THINK > INNOVATE >
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From load profil to Caps

D i 'S yer: 7.85.15 AU (Australia)

Fle Options Help

=12l

Always p ut I n th e |Applications » Pressure bonsting > Municipal water supply > Pumping ta mains > Step 1 of § » Your Requirsments

Dimansioning flow 204 mifh

max. flow and head
to make sure that

tin. inlet pressure 4 bar

M inlat prassure 2 bar

Save as Load

Your Requirements
Flaw (@) 7 meh |

bar |

Installation type IWI

Min. inlst pressure

Discharge pressure p |

Meec inlet pressure

Pumped liquid
Min. liquid temperature
Max. liquid temperature

Allowed undersize

< Back

Next> Startsizing closs |

BE> THINK» INNOVATE »
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From load profil to Caps

Flaw (Q) 7[204 | st . |
Discharge pressure p * bar

PYOWINCARS ver: 7.85,15 AU (Australia) I
Fle Options Hel

o

Applications » Press

Always put in the
max. flow and head
to make sure that the
new pump can meet
the max demands
from the system

[Dimensioning flow 204 m¥h Your Aequirements

Flow ) fe04 Jmvn |
Dischorge pressurep "B | bar .. |
Installation type IWI
Min. inlet pressure bar
Mex. inlet pressure bar
Pumped liguid [Dnnking waier  «
Min. liquid tempersture &
e, liquid temperature. e

Allowed undersize =2

<Back Next> Startsizing closs |

T T

BE> THINK» INNOVATE » N
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Type in the

BE> THINK» INNOVATE »

rom load profil to Caps

File  Options Help

=l

(Applications > Pressure boosting > Municipal water supply > Pumping to m

s> Step 3 of 9> EditLoad Prafi

[Dimensizning flow 204 mih

[Dischargs pressure (pump) 3.1 bar

let prassure.

Max. inlet pressure 2 bar

Saveas Load.

Edit Load Profile

Feriad
Pump operating time
Load profile [User profils -
Duty point ~ Flow a Hours

o 18sH

Im¥ly350
634

0135 B33 1743

< Back

1:
3007 4350 [h]

Mext> Start sizing Close |

GRUNDFOS®

o
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From load profil to Caps
to pump

PAWmCARS ver: 10515 A [ustialia) =l8ix

: T : - 5 = T
Applications * Frezsurs boogting » Municipol water supply » Pumping 1o maing » Step 4 of 9% Configuration

Type in the system
b imarianing 1 flon 20 mth Confiquration
configuration for the et i R PRass———— —
0 Er= ; YR } Total nurnberof pumps [1.6 =
new system

Ofthesa: numbar of siandin pumps ’0_3
Tank required onthe discharge side F
tank size ,[hobe'—"j
Exieting tank in discharga pipe I:l |
ONfOFF-beand %
Velagilimiotian [N =]
Prafersd products [EES;m

Snve an L, <Back st > Start sizing coss |

o
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From load profil to Caps
to pump

er 10515 W (Austialia)
ek

P ARS v

= | Cembgie Sizing | Peplocemant |

5 > Pressung boosting » Municipal waker supphy » Fumpping ta mains » Step 5 of 3 » Cperational Conditions

& pplication

Type in the system
operational conditions
for the new system

Operational Conditions
Frequency m Hz
Fhase m

Staring method 3 Fhase r—j

Min. powar limit for S0 start rgﬁ_g K
Voltage [1 230003 w200 =]
Ambier fermperaiire e
heee operaion presaure ’—;| bar

o
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From load profil to Caps

to pump

PAHTLANS ver: 105,15 Al (ustializ) S

ions * Pressune baosting * Municipal watsr supihy * Fumping ta maing » Step 6 of 3 ¥ Hitliz1 s=tings

Type in the hit list T
Settl n g S D‘”"'M vmm:vumw.‘ bar

it Il s 5

M= imied pressurs 2 nar

Hit list settings

Limit searchio., l:l _l

M. hife bl

Ewaluahon criterian |Prce + ensicyy coats =

Include paticular pumg in hit list I:l I
e, hits per produc group

Enetiy price ELIF/Mh
Caleulstion penod WEErS

< Back

lewi I Shart sizing Closa |

BE> THINK» INNOVATE »
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From load profil to Caps
to pump

e 10515 A Liustialiad
Fek

P ARS v
Sizing | | Replaczment |

Typ e i n th e h i t I i St Applinns >ssune buoscipoj waker supp 3 mping maing » Step I 1 Hitliz1 I:E
Settings __|Price + energy costs j i

Energy consumptian

Be sure to choose if you
want price + energy con-
sumption or only energy
consumption

I
Enetiy price ELIF/Mh
Caleulstion penod WEErS

o
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From load profil to Caps
to pump

e 10515 A Liustialiad
Fek

P ARS v

Sizing | | Replaczment | |

I i 2L} Catalogjue [ Zifg | aht Serice
h h 1 I 1 | Applications » Frezsurs boogting » Municipal watsr supghy » Pumping o maing » Step 6o § ¥ Hitlist setings
Type In the hit list ;
settings

__|Price + energy costs j ”

Energy consumptian

Be sure to choose if you
want price + energy con-
sumption or only energy
consumption

Remember to set the
lifetime for the new
system |
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Excel Calulations

— Select controlled mode

Transferring WebCaps data into Excel

— Transfer each head setpoint from the original system to new system

Customer specific data Specific data of new system

SUStOME; | Control function 7 | Selection procedure 7 |
Address:
Phone: ontrolled | j|
Project:
System: q q .
Date: 15102010 Energy price: ‘ 0,10€ ‘ Density of medium 1,00 ‘
Actual System
Please insert the actual System Please insert Pump / System

[max Flow 163 m*/h | Max Head [ 30,4m | GRUNDFOS:

Class1

{High Class 2 Class 3 Class4 Class5 Flassl Class 2 Class 3 Class4 SEesE

Flow) (Low Flow) {High Flow) (Low Flow)
How (%) 01 & —rd 40%| |Aow (%) o1 FYTA | T FyeTs ey 0%
Head(%) 88% 88% 88% 89% 94§=Head(%) H1| Setpoint ? Setpoint ? Setpoint ? Setpoint ? Setpoint ¢
Operating hours Tl T ddid T Operating hours T1 e — shablos 1.367
How m*h 151 141 130 98 65| |How m*/h 151] 141 130 98 65
Head m 26,7 %56 266 27,2 28,7| (Head m HVALUE! HVALUE! HVALUE! HVALUE! HVALUE!
Overall Efficiency 45,2 6,2 2 |Owverall Eficiency 60,0

Motor capacity P1
—

specific energy

comulative flow

Energy consumption

Energy price

BE> THINK» INNOVATE »

Motor capacity P1
—

specific energy
comulative flow
Energy consumption

Energy price

HVALUE!
HVALUE!
192.203

HVALUE!

HVALUE!
HVALUE!
177.349
HVALUE!
HVALUE!

#VALUE!
#VALUE!

#VALUE!
#VALUE!

GRUNDFOS®

HVALUE!
HVALUE!
£8.373
HVALUE!
HVALUE!

o
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Excel Calulations

f‘ 96110298 - 50 Hz - International - Microsoft Internet Explorer provided by Grundfos =18]x|
GRUNDFOS WEBCAPS GRUNDFOS")(
) ] {m"; 110 % [ TFE 100-3&0;1;515;;2!2: 400 V, 50 Hz e TrE 1003002 -
« Transferring WebCaps data into Exce Hedam e oy
Fumped Ii{‘quid.=Watel Motor 18.5 KW
;f:;;yzm zhg_.,:fo © Flow 163 mAh ( max. +10 %)
=~ Opeation down to 10 %
. Head 30.4 m{max. +21 %)
— Transfer effeciency from e velcty
Min.inlet pressure 0.2 bar( 25 °C, agsinst atmosp
Webcaps Power P1 188 KW
Power P2 18.2 KN
Ets pump=302r\ Eta pump 80.2 %
Eta pump+motor f 72.4 % Eta motor 202 %
o 20 40 B0 80 100 120 140 180 180 __ 200\ Q(mh Eta pump+motor 72.4 % =Eta pump - Eta motor
F h—
o Eta total 72.4 % =Eta relative to the duty
Energy consumption 81278 KWhYear
20 J‘___________a——'— 3 ©OZ emission 34900 kglYear
15 %ﬁ Frice Onrequsst EUR
10 Energy cost 9191 EUR /Year
s P2=188 Price + energy costs  On request EUR /SYears
o 1=18.8 -
Ootions Copy link to clipboard Enlarge 7777777 »

Please insert Pump / System

GRUNDFOS:
Class1 Class5
(High Flow) Class 2 Class3 Class4 (Low Flow]
How (%) 01 92 % 86 % 0% (0% 0%
Head(%) H1 R K3 RS 80% 94%
Operating hours T1] 1373 1.367 1367 1367 1367
How mrh 151 141 130 9% [
Head m /75N /55N pasn Pair /%50
Overall Efficiency % { 724|) { 724 [ 124 { 724 [ 124

o
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Excel Calculations

« Transferring WebCaps data into Excel
— Observe final savings

*  Finally make a report to the customer

ANNUAL ACOUNTS ACTUAL 5YSTEM NEW SYSTEM SAVING
Flow capacity in m* 798.480 798.480 0
Energy Consumption in kWh 129.778 81.019 48.760
Energy costs and economy in € 12.978 8.102 4.876
SAVING in % 38

BE> THINK» INNOVATE »
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