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The humble pump is the key to reduced energy
consumption, lower carbon emissions and the
best way to save money NOW
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Hidden underground and i
buildings, pumps are
energy users

Many of them needlessly waste enerqy and by replaci
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Today, more and more companies and organisations are concerned
about the environmental impact of their businesses. For many, socially
responsible behaviour has become an integral part of operation strategy.
This has resulted in a number of initiatives but the question must

be asked:

WHY DON’T WE FOCUS ON THE AREA WHERE THE SINGLE BIGGEST
SAVINGS CAN BE OBTAINED?

Putting pumps on the agenda can help you minimise your company’s
carbon footprint and offer significant economic savings.
This handbook shows you how.
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Sustainability equals good business

A greener, more sustainable corporate agenda is good
not just for the environment but also for business.

As a global corporation that supplies a full range of pumps and pump solutions, we at
Grundfos realise that having our own environmental agenda isn’t enough, we also have
a responsibility to inform others about what they can do to help. We know our advanced
technological pump solutions can help reduce energy consumption markedly and, at the
same time, provide businesses with sound economic savings.

HUGE SAVINGS OPPORTUNITY

In fact, pumps and other motor-driven applications offer an approximate five time
bigger savings opportunity when compared to the potential of other more well-known
energy users such as residential lighting.

So to us, optimising pumps makes sense. Not just in terms of becoming greener, but
also because of the financial benefits.

An investment in new pumps raised efficiency with 20% at Pfiingstadter Brewery
in Germany and reduced the brewery’s cost by €9,202/year. Read more on page 26.
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Pumps are hidden
everywhere in our society

Industrial installations and a variety of pumps for specific
applications are a necessity for life today. They help us keep
our modern world spinning and we are totally reliant on
them for many things, including the water we drink.

A pump is a machine used for raising, transferring or pres-

surising liquids, slurries or gasses. They come in many sizes
and are designed for a number of different purposes such
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as cooling, heating and water treatment —in fact anywhere

that liquid needs to be moved.

They are usually hidden —housed in basements or found behind
inner walls and in cabinets in buildings. They are used in large
numbers in industry, in buildings like hotels and hospitals, and
in private homes. They are essential in order to keep water
running, air cooled, buildings heated, production running and

swimming pools clean.
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The responsibility of putting
pumps on the agenda also
lies on your desk

Replacing a pump system or its integral parts is not always
easy, but to improve your business’s performance, it is an
excellent place to start.

Technical staff and system engineers might maintain pumps, but as
pumps are a part of your company’s technical installations, it most
likely also makes them a responsibility of your chief operating officer
or chief accountant. Unfortunately, pumps have no novelty value.
We have used them for decades and decades but they are taken for
granted by most people. And for that reason they are today overlooked
by most businesses in the debate about energy efficiency, carbon
footprints and corporate social responsibility — all this despite the
impressive evolution of technology, which means pumps should come
under mandatory consideration by all businesses. In fact, you can help
to put pumps on the agenda.
% [PV (PR 8
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We understand sustainability as the
forms of progress that meet the‘present
without compromising the ability of

Sustainability is rooted in our DNA... Fiture generations to meet theirs.

e: Grundfos Sustainability Report 2009)

(Sourc
Grundfos has been committed to sustainable devel- The launch of our Innovation Intent has been extremely beneficial. The Intent
opment since its founding in 1945. Today sustaina- outlines our dream for 2025 and has led us onto our next sustainability initiatives,
bility and corporate social responsibility which includes The Footprint Project.
are integral parts of our business. We
see ourselves as being on a journey on The Footprint Project introduces two initiatives. The first is a system that enables
which we seek to constantly minimise us to calculate the emissions generated by our production and analyses ways to
our ecological footprint. This means reduce them. The second involves the evaluation of all our operations’ CO, emis-
greater efficiency and a commitment sions. The initial emphasis is placed on the reduction of carbon emissions, with the
to acting responsibly on a human, ethical, long-term goal of greater dependence on CO,-neutral energy sources. The process
economic and environmental level. We has already paid dividends: in 2009 we reduced overall emissions levels by 10.10%
believe innovation, profitable business with a 15% reduction in our production facilities alone.
and sustainability go hand-in-hand.
That belief is embedded in our DNA. OUR IMPACT ON BUSINESS

Essentially we are always greatly mindful of how our business affects people and

society and that is why continuous improvement is the basis of everything we do.
THE FOOTPRINT PROJECT

Throughout the years we have implemented several initiatives and it is our hope to
inspire and help others introduce sustainable practices.
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CSR MILESTONE

4.08% of all Grundfos

ENCOURAGING employees are hired on

AL COMPACT
rGLon DISADVANTAGED YOUTH

150 14001 CERTIFICATION ECO AWARD
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More will follow.
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Hidden pumps are the case

in point

Pumps can offer significant savings to

operators of commercial buildings, industrial

applications, public buildings and water
utilities. Already European companies of
all kinds and sizes have given their pump
systems a thorough check, which has led
to inefficient pumps being replaced and
substantial energy savings made.

Commercial and public buildings

Keeping people comfortable in commercial and public buildings means having
control over air-conditioning, heating, water supply and wastewater —and efficient

and reliable pumps are crucial for this.

OFFICE BUILDING
Heating
35 circulation pumps

29,117 kWh per year
61.1%
€27193
€ 7,225 per year
PAYBACK TIME: 4.7 YEARS

HOTEL
Chilled water air-conditioning
195 rooms plus conference facilities

162,202 kWh per year
25%
€14,500
€16,000 per year
PAYBACK TIME: 0.9 YEARS

HOSPITAL
Pump systems for heating
and ventilation
77 beds, 39 pumps

37,766 kWh per year
68%
€ 27,565
€ 8,110 per year
PAYBACK TIME: 3.4 YEARS

CAMPUS
Pressure boosting
11 boosters with a flow range
of 10 to 60 gpm

680,973 kWh per year
80%
€ 135,000
€ 54,000 per year
PAYBACK TIME: 2.5 YEARS
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Industrial applications

Pumps are used in every industrial application. They play

a vital role in dairies, breweries, slaughterhouses, textile ﬂmf moto, 07” K/VOW
and chemical production, power stations, shipping and 30z of o0 = “Ccauﬂf 2
in the production of cars, yeast, juice and pharmaceu- CoOnSYy, . al /’Owor
ticals —to name but a few. Most people are unaware O S Die r’ 1 EY? 4
that every production industry is dependent on them. U805 i, 7.#:1,7

PHARMACEUTICAL

Application: Pump system offices and laboratory
Size: Mid-size pharmaceutical company

Reduced energy consumption:

172,416 kWh per year

Energy savings: 68.8%

Investment: € 118,641.80

Saved money: € 37,008 per year

PAYBACK TIME: 3.2 YEARS

BREWERY

Application: Pump systems for production (Heating,
Cooling, Water supply and Water Treatment)

Size: Mid-size brewery. Full process audit done
Reduced energy consumption:

57,136 kWh per year

Energy savings: 73.7%

Investment: € 31,000

Saved money: € 9,141 per year

PAYBACK TIME: 3.5 YEARS

AUTOMOTIVE PLANT

Application: Central cooling system for
lubricant supply

Size: Central cooling lubricant supply with a max.
circulation volume of 2000 m3/h
Reduced energy consumption:
814,000 kWh per year

Energy savings: 36.5%

Investment: € 120,500

Saved money: € 74,900 per year
PAYBACK TIME: 1.7 YEARS

STEEL CABLE PRODUCTION
Application: Cold water pumps

Size: Annual flow capacity at 1,644,785 m?
Reduced energy consumption:

226,200 kWh per year

Energy savings: 48.6%

Investment: € 56,600

Saved money: € 23,750 per year

PAYBACK TIME: 2.3 YEARS

ENGINE RESTORATION PLANT
Application: Pump systems for heating
and water supply

Size: Annual capacity for restoration of
200 trains, 1000 employees

Reduced energy consumption:

79,000 kWh per year

Energy savings: 64%

Investment: € 18,000

Saved money: € 8,000 per year
PAYBACK TIME: 2.6 YEARS
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Water Util |ty POTABLE WATER DISTRIBUTION

The pumping of drinking water and removal of waste- EVeyDIdD YOy K/VOW7 water distribEtuir;npmg systems for potable

water are absolute necessities in modern society. of P7Ar:?< 5 ”"Iliaﬂ. ] Annual capacity at 4,800,000 m? E
And in order to maintain comfort a lot of pressure S Logt 7 2 it m ™
must be generated. In far too many instances this That i ’a’b’gh ‘gﬂka er 182,300 KWh per year a
pressure is maintained when the need for it ceases. 200 e"‘"o Gh 4, Seﬁai‘- 23% <
This means that pumps waste precious water and o millio, Peapy e £50000 &
energy needlessly. N zoia' € 2'3,280 per year E

PAYBACK TIME: 2.7 YEARS

PRESSURE MANAGEMENT
Pump system and controls for
proportional pressure management
Municipal water supply, 5 mio m? per year

WASTEWATER
Waste water treatment
Annual flow capacity at 3,257,000 m?

140,538 kWh per year
25%
€22,832
€12,973 per year
PAYBACK TIME: 1.83 YEARS

50,000 kWh per year
7.4%
€10,000
€50,000 per year
PAYBACK TIME: 0.25 YEARS

INJWLSIANI

GROUNDWATER ABSTRACTION
Submersible pumps
Midsize utility,
pumping 1,4 mio. water m? per year

75,943 kWh per year
28%
€20,368
€ 9,113 per year
PAYBACK TIME: 2.2 YEARS

GROUNDWATER ABSTRACTION
Submersible pumps for well field
Midsize utility,
pumping 1,4 mio m? water per year

304.000 kWh per year
63%
€20,000
€ 34,500 per year
PAYBACK TIME: 0.5 YEARS
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Lower energy consumption pays off

2/3 of all pumps installed today are inefficient and use up to 60%
too much enerqy. Replacement offers significant savings.

Most pumps currently installed are larger than necessary for the job at hand. In
addition, the majority of the motors that are chosen to drive them are inefficient
and often run continuously at their maximum speed regardless of actual require-
ments. In reality, most pump motors only have to run at full-speed 5% of the time.
This leads to massive energy wastage all day, every day.

Replacing pump systems can make an immediate difference and in many cases
return on investment will be reached within just a few years, after which the
new system results in pure savings.

See savings examples on page 19-23 or go to page 30 and see how to address the
issue practically.

Case

Pfungstadter Brewery

No less than 450,000 hectolitres of beer are produced each
year at the 175-year- old Pfungstadter Brewery in Germany.
A volume that often demands 24/7 production and creates
considerable pressure in the brewery’s supply pumps.

With help from Grundfos, a life cycle cost analysis comparing
old and new pumps was undertaken. This revealed a pump
system with surprisingly low efficiency, and which is why in
2009 the brewery decided to change large parts of their sys-
tem. This raised efficiency markedly and gave an annual CO,
reduction of 37 tonnes. It furthermore resulted in an economic
saving at €9,202 which equates to savings of 61% per year.

€ we were very surprised
Assuming investment costs of €3,800 for the replacement with the inefficiency
of one of the pumps, the entire investment will already have of our old supply
paid itself back after five months. Since installation control pump systems. 9y
measurements demonstrate the Pump Audit’s recommen- Riittger Stieg
dation has been almost 100% correct.

! Almeida, Anibal T. et al; EuP Lot 11 Motors Final Report, University of Coimbra, December 2007, p: 68
2COMMISSION REGULATION (EC) No 640 of 22 July 2009
? GMBH, Grundfos Food Beverage Pharma: Pfungstéadter Brauerei — Effiziente und kostengiinstigere Prozesskalteversorgung, 2010

- — ﬂ_— — —
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Pump efficiency is constantly
improved by new technology

Over the years the pump industry has changed greatly. Enormous progress has been
made, and the pumps we have today are far more efficient than ever before. This is
partly due to intelligent, variable speed motor technology, which is used to make
the pumps run. But it is also due to advanced pump technologies.

Pump optimisation can pay for
itself in less than 24 months

T I T T T T T T T
/ 2 3 4 5 6 7 8 9 10

TIME (YEARS)
= Accumulated = Accumulated energy = Pump investment
energy savings savings of new system and installation
deducted pump
investment
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Take action now!

One of the first things you can do is to assemble some basic infor-
mation about your company’s or organisation’s current pump system
and its annual cost. Taking action is not necessarily a difficult or
time-consuming process.

1. CONTACT YOUR CHIEF OPERATING OFFICER (COO) IN ORDER TO FIND OUT:
+ Who is in charge of the pump installations?
« Your annual electricity consumption
« The share of electricity consumption pumps account for

And if possible:
+ How has the pumps’ electricity consumption progressed over the last
five years?

2. TALK TO THE PERSON RESPONSIBLE FOR PUMPS AND CHECK:
+ How many pumps and motors are installed?
+ How old are the pumps?
+ What types of pumps are installed?

Outcome:
« A preliminary list of all the pumps and their location

3. CALLYOUR LOCAL GRUNDFOS ENERGY EFFICIENCY EXPERT FROM THE PUMP
AUDIT TEAM AND LET US HELP CALCULATE YOUR COMPANY’S POTENTIAL
SAVINGS IN TERMS OF CO, AND OPERATING COSTS

Following these three quick steps will help you decide whether a pump system

overhaul would make sound environmental and business sense for your company.

Conduct a pump check

Having found all basic information about the pump system in your company you
can also visit www.grundfos.com/energy. There you will find practical information

on how to check your current pump system for energy efficiency, durability and cost.

By completing a questionnaire you will get an immediate indication of your
savings potential. If you have the most basic information about your company’s
pump system it only takes a few minutes to complete and could turn out to be
one of the best investments you ever make. It will also provide you with key
figures you can present to your key decision makers.

Presently 8 Pump Audit pilot projects are carried

out at SGS —the world’s leading inspection, veri-
fication, testing and certification company, head-
quartered in Geneva. SGS employs over 59,000
people to operate a global network of more than

1000 offices and laboratories around the world.

Daniel Riifenacht
Vice President Corporate Sustainability at SGS

30

31

I
o)
=
—
®)
v
Pad
O
N
m
m
%




A Pump Audit |
canreally make o o,
a difference ot o, Lyl

A pump audit is the ideal way to find out
whether your company’s pump system
is operating efficiently. A Pump Audlit is
an optimal way to reduce CO, emissions
and save money by a thorough analysis
of your installations.

THIS IS HOW IT WORKS:

A pump auditor will visit your site and conduct a survey in order to collect necessary
data. After analysing the data a recommendation will be prepared for you. In this,
the Life Cycle Costs of your company’s current pump system will be compared with
the system you could have if the pumps were changed to more efficient models.
Among other investigations, the auditor will check the overall efficiency of your
company’s pumps, look at the initial purchase price of a different pump solution
and compare costs for both maintenance and power consumption.

CUT ENERGY CONSUMPTION UP TO 60%

Grundfos’ Pump Audit team has helped everyone from water supply companies to
industries and public buildings cut their energy consumption on average by 40% to
60%, just by looking at their pump systems.

Case
Unilever Ice Cream UK

After an initial survey of some 60 pumps at the UK Unilever
Ice Cream site, a more detailed evaluation was performed on
ten supply systems. This revealed numerous sources of energy
wastage, such as over-pumping, throttling back, oversized
pumps and inefficient pump motors. By reducing the pump
size in the single-speed pumps supplying the process water
Unilever were able to cut cost by more than €10,000 a year.

“The use of variable-speed
pumps will mean even
more savings and leave
us with the flexibility
to speed the pump to
accommodate any future
additions to the process
load.))

To further increase savings by 20%, Unilever opted to install
Grundfos variable-speed pumps. This has given Unilever
greater control over the process. The payback period for
the pumps was a mere 12 months.

Grant Burges,
Engineering Technician at
Unilever

1 step >> 2 step >> 3 step
APPOINTMENT ON-SITE DIAGNOSIS
WITH CONSULTANT INSPECTIONS

>> 4 step e Result
——

RECOMMENDATIONS OPTIMISED

PROCESSES
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National contact

If you have any questions or concerns, please contact your local Grundfos
office. We have an expert panel ready to assist you.

GRUNDFOS A/S
Poul Due Jensens Vej 7
DK-8850 Bjerringbro

Tel: 01525 850000
www.grundfos.com

You can also visit our website www.grundfos.com/energy to learn more about
our company and pump systems. At the site you can read about new legislative
energy efficiency demands and how pumps play a significant role. The site also
features a Pump Audit calculator and information about why pumps typically
account for up to 20-30% of a company’s energy bill.

I YOUR COMPANY READY FOR 20017

IR Sy 09 Bt (U P I i i
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Being responsible is our foundation

BE > THINK » INNOVATE » Thinking ahead makes it possible
Innovation is the essence

GRUNDFOS A/S
Poul Due Jensens Vej 7
DK-8850 Bjerringbro
Tel: +45 875014 00

www.grundfos.com

The name Grundfos, the Grundfos logo, and the payoff
Be—Think—Innovate are registrated trademarks owned by
Grundfos Management A/S or Grundfos A/S, Denmark. N

All rights reserved worldwide. GRUNDFOS 2\



