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4t generation: The future of
District Heating

Moving water, energy efficiency

Rely on 50 years of experience
and innovation

Global electricity consumption

The advantages of low
temperature district heating

Get all the tools and support you
need

Organisation:

Buildings m o

Water Zone-divided solutions for Support on network design and
Industry intelligent pumping intelligent pumping control
Service
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Pumps provide and remove water. This is essential to life on earth

gf @§ FRD YT

s Floods Floods Droughts 663 million people 2.4 billion people
without clean water without sanitation

And with climate changes - now more than ever..
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Il r‘_" 500 million people get clean groundwater
1

from Grundfos submersible pumps

99

400 million people get heating
from Grundfos circulation pumps
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Heating Cooling Drinking Industry Irrigation Farming

e

Water
treatment
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9 out of 10 pumps are running full speed
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THE FLOW DEMAND VARIES
- YET MOST PUMPS RUN FULL SPEED 24/7

- Even when there is no need
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We invented auto adaptable pumps and motors
- that can potentially save 5% of global electricity
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Our pumps are packed with intelligence
- the present wave 4 is a giant leap forward

. + MOTOR

.+ ELECTRONICS

-+ CONNECTIVITY

. + VALUE ADDED SERVICES
. + SOFTWARE PRODUCTS
+ MOTOR -+ NEW BUSINESS MODELS
+ ELECTRONICS -~ + NEW SALES CHANNELS

WAVE 3 WAVE 4

1945-1960 1960-1990 1990-2006 2006-FUTURE
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IRV EREI T 18,000 employees work each day
16 milion produced pumps each year

Mads Nipper Poul Due Jensen
CEO & Sales, Marketing NET TURNOVER PROFIT BEFORE TAX

Group President & Service

. EUR million . Annual growth rate, % . EUR million . % of annual net turnover

) e 5,000 8 500 ~ 10
% ! - ~ o
‘ o o o
b «
Ernst Lutz Stéphane Simonetta '
Business Development Operations S
300 6
f‘ 3,000 4
Lt ,“ﬁ;
2,000 2 200 ' 4
Mikael Geday 100 ,
Human Resources Finance, IT 1,000 0
& Legal Affairs
0 2 0 0
5012 2013 5014 2015 2016 2012 2013 2014 2015 2016
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Water Treétnt Solutions

”Developing World Solutions

\

Irrigation and AgricUIture
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Grundfos is a global
leader in advanced
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pump solutions and a
trendsetter in water
technology. We
contribute to global
sustainability by
= _pioneering technologies
that improve quality of

life for people and care

for the planet.
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Building highr perfé-rfnance

In District Heating
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GRUNDFOS DISTRICT ENERGY

\Hﬂ'ld you like to...

.. Move towards a fossil-free future?

.. Reduce heat losses and increase system efficiency

0 PR I N N S e R

.. Reduce your energy bill and initial installation costs

.. Improve peace-of-mind for end users?
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GRUNDFOS DISTRICT ENERGY

Paving the way to a fossil free future

Utilizing renewable energy sources and
in: easing energy efficiency _ S~
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— THE SOLUTION
2t LF _ .‘ - Lower supply
J ' temperature in
l district heating |
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. GRUNDFOS DISTRICT HEATING

Clean energy calls for intelligent District Heating

UTILIZATION OF VARIOUS ENERGY SOURCES PRODUCTION AND DISTRIBUTION OF ENERGY END USER PEACE-OF-MIND

|
<
pd hj
- x
=
o Heat plant :
é Coal Oil Gas  Electricity Commercial !
4 THE SOLUTION ¥
i o ‘é' Lower supply
5' _M_ [ ) ) Q
< UF AT temperature in e
i . - Solar . . .
B e o ccotermal Wasts gy Wi E district heating
Distributor station
= Transmission and distribution network
z -
|_ L
5 mmﬂ = iy
o= Combined Heat
. =) and Power plant Residential
= oS Industry Commercial Thermal storage
- | =)
(Vp]
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DFOS DISTRICT HEATING

1G: STEAM 2G: INSITU 3G: PREFABRICATED 4G: 4th GENERATION
. Steam system, steam pipes in concrete ducts ~ Pressurised hot-water system Pre-insualated pipes Low energy demands
Temperature level £200°C Heavy equipment Industrialised compact substations Smart energy (optimum
Large “build on site” stations (also with insulation) interaction of energy sources,
Metering and monitoring distribution and comsumption)

2-way DH

»100°C

= [ Future
0 * P
o e N — S
H H H i . omass % =g gz
District Heating evolution ﬁ _: Q e -
e Increasing system efficiency 4 3 _
| & Wind surPIlus C!—lP
* Increasing comfort and reliability t“”& flecricty S
storage
= e Increasing need for sustainable el | e E cotse

storage
cooling plant

solutions : 1

CHP waste

Stream CHP coal “ CHP coal [UIEM Centralised

storage | CHP oil CHP oil Industry | heat pump

surplus
r B | * |
Waste 1 &Y Waste b oil, Coal
LT

District Heating District Heating District Heating District Heating
Development (District Heating generation) /
Period of best available technology
1 1 1 |
1G / 18801930 2G /19301980 3G /1980-2020 4G / 2020-2050

Illustration of the concept of 4th Generation District Heating in comparison to the previous three generations.

Also
. low energy

Gas, Waste .
$17 buildings

. CPH waste
bl = i incineration

Sy
-

Source: Danfoss/4DH

cnrunDrFos 9%




GRUNDFOS DISTRICT HEATING

Future

energy
source

4" Generation O
District Heating 2%

i Biomass
Large scale "ﬂ"l_‘_'g"l_': ARERR h conversion

e Reduced energy demands g

H Hﬁ""_ 2-way
* Flexibility to handle several Geothermal hﬂi =l Leting
energy sources

4th generation benefits:

listrict coclir

PV, Wave
5 c c Wind surplus
* Smarter energy distribution Flectricity biomass
) Cold
and consumption storage
. Heat i
e The potential for 2-way w B E- cenvatied 8

cooling plant

district heating I

Centralised

Industry heat pump

surplus

Also
CPH waste low energy

incineration buildings

District Heating
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GRUNDFOS DISTRICT HEATING

am

Danish district heating
from the 90’s until today:
e Today 68% of all households

are covered by district heating &
and approx. 99% in large cities

District heating based on coal v/\_\_Gross energy
has decreased from 50% to | consumption

almost 25%

80%
Renewable energy and waste

: : : 70% CO, emission
inceneration has increased
from 30% to 58% tOday 6OA’ O 1 N N < 1D OO0 OO O o AN M ST W WOWNSNOWOO O d A M < N
OO OO O OO O OO O O O O O O O w o o oA A o
83332222233 RRRRRRARRRRRRRKRR

Buildings have been energy

renovated over many years Source: Danish Energy Agency
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The challenge
of low
temperature
heating

PRESSURE LOSS

The traditional district
heating system

GRUNDFOS DISTRICT HEATING

Y
&% "
District energy

oroduction Residential Commercial Industry Residential

o I

Needed differential pressure

- Needed differential pressure Residual pressure
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GRUNDFOS DISTRICT HEATING

The Cha I |enge Temperature zoning to efficiently utilize renewables

of low ! i 3
temperature
heating Y

District energy

: Residential Commercial Industry Residential
production
PRESSURE LOSS ﬂ ’b KPS " ~ ' ;
| \/ \/ \/
Solve the challenge of A

high pressure and loss Total AP
by distributing pumps |
and adding the pressure B——
when needed:

d=Q*At

Needed differential pressure

Residual pressure
Traditional curve

) Needed differential pressure ] Residual pressure
Distributed pumps

be think innovate
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ak

g-'{ Low temperature district heating for reduced heat loss and
implementation of renewable energy sources.

District heating enables better utilization of various energy
sources and end-user peace-of-mind.

| U N N T - s S .

Add more pumps to the system and gain the advantages of

low temperature district heating. |

| Zone-divided district heating for a more cost-effective
. solution. |
Central control of pumps in buildings to ensure demand-
response and optimize peak shaving.
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GRUNDFO

Your partner in District Energy
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PARTNERING WITH GRUNDFOS

Rely on 50 years’ experience and cutting-edge technology
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PARTNERING WITH GRUNDFOS

o

Free Grundfos tools

All the tc

)
II‘
|

f

-rat

Grundfos Product Center

Grundfos for Engineers
Knowledge Hub

Grundfos Engineering Manuals

Grundfos Ecademy
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District Energy appllcatlon overview
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CHP POWER PLANT

MAIN PUMPS

FLOW FILTER PUMPS iy : - 3 M SN - e
T =il / ” A, T e i _“ "h.l.-- ES
’/ = -~ - ,/’ - o

ami .

WATER TREATMENT
PUMPS

% PRESSURE HOLDING
SYSTEMS

= DISTRIBUTION PUMPS
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PARTNERING WITH GRUNDFOS

Grundfos provides pumps for every application

A. POWER PLANT D. MAIN SUBSTATION F. SUBSTATION G. MIXING LOOP H. SUBSTATION
i i WITH BACK-UP BOILER i WITH TEMP. SHUNT | : WITH BOOSTER PUMP
Steam Power y - ) :

E. MAIN I. SUBSTATION WITH DHW
SUBSTATION

C. BOOSTER STATION
%

1. Main circulator pump 3. Boiler shunt pump 5. Exhaust gas exch. pump 7. Flow filter pumps 9. Pressure holding pump 11. DWH recirculation pump

2. Booster pump 4. Lull heating pump 6. Air separation pump 8. Replenishment pump 10. Temperature shunt pump

cnrunDrFos 9%
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Control modes for every application

Control
mode

B

>

>

B

B

B

PARTNERING WITH GRUNDFOS

B

[

Auto
Proportional
differential
pressure
(calculated)

Constant Constant Fonstaqt
differential
curve pressure
pressure
System
Boiler shunt

Proportional
differential
pressure
(calculated)

Proportional
differential
pressure
(measured)

Temperature
control

Constant
flow

Temperature shunt

Flow filter

Lull heating

|- Exhaust gas exchanger

Mixing loops

DHW recirculation

Pressure holding
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PARTNERING WITH GRUNDFOS

GET MASSIVE SAVINGS

e Same “E”-pump, but different control modes

e Knowing the minimum needed differential
pressure leads to massive savings

———

e =i e —

9.269 kWh/year 7.393 kWh/year
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THANK YOU!
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