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Heating
Cooling
Hot water

For all cold, average, warm
climates

Residential
Commercial
Industrial applications

Alone or in combination (hybrid)
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Basic principle: Heat pumps always provide heating & cooling

Auxiliary energy
20-33% electricity/gas

can be RES, too

Discharge to
Environment
(air/water)

Air Ambient
Water [

Ground energy
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Recovered Use
energy | I
Energy source Heat pump Energy sink
C This side is cooled C This side is heated
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Heat pump sales 2007 7 2016 By energy source
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*For some definitions of heat pumps the energy source is unknown (e.g. district heating). Those are omitted here.
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Sanitary hot water sales 20072016
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Heat pump benefits 2016

Base on 9.5 million heat pumps installed

Renewable CO, savings Final energy
energy savings

Demand side flexibility (theoretical potential):

Assuming 200 instances (theoretical potential):
0.77 2.2 TWh
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Heat pump benefits:
less air pollution in cities: example Krakow

Autor: KRIS
www.BrudnyKrakow.wordpress.com
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Thanks to Port PC for the example

Fot. Bogdan
Achimescu
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Reduction of heat islands

A No thermal pollution of cities as a
result of waste heat

A Cooling requirement can be
covered by PV surplus energy

A If properly done: waste heat from
cooling/air conditioning becomes
an energy source

LATE AFTERNOON TEMPERATURE

Rural Suburban Commercial Downtown  Urban  Park Suburban Rural
Residential Residential Residential  Farmland
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European boiler market 2016
6.5 million boilers sold per year vs.
Heat pump stock of 9.5 |\/|I|
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Systematic support for
zero carbon heating/cooling system needed!



Heat pump city of the year award thCY

A Annual award introduced 2011 by EHPA to encourage work of
cities and municipalities supporting heat pumps

i systematic support ( Aore than individual projectsii

I systematic integration of several solutions, ; ,,
( ¢dlosing energy cyclesii ) o

A Standardized application form
A Jury of 5-7 members: industry, planners, architects
A http://hpcy.ehpa.org/
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Winner 2012: Etten-Leur (NL) E

A Municipality since 1980 involved in sustainable building and energy savings
i First heat pump project in 2002

A 2005: decisionefhergyéwnéizgBdnoecamakerhmek) (
T Intotal over 1000 houses all with individual closed loop GSHPs.

i One of the largest projects in the world, high building density (100
houses/hectare).

T monitoring system for evolution of the ground temperatures has been set up
A 2011:constructi on oSthoénmakershoek-Oiorst®d st ar t
i Atotal of 500 dwellings will be realized

A 11/2011 - decision: no gas infrastructure in new neighbourhood
AD®&treekbo with 370 dwellings planned
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Winner 2013: Amstetten (AT) E

Amstetten: City with 20.000 inhabitants,
very active in terms of sustainable city development

A Austrian pilot project to explore/optimize waste heat use

A System: waste water heat exchanger;
230 kW heat pumps, three 1.500 liter tanks; 210m district heating pipe

A HP covers 99,9% of energy demand; existing gas-boilers as back-up

A COP 5.6: only 18% of energy comes from electricity > 82% is renewable heat
+ use of hydro-electricity C emission free operations

A ROI: 12 years
A Multiplication effect:
i Concept fully transferrable to many communities in Austria and worldwide

i Also applicable for purified waste water
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Systematic approach: Heating and cooling @ Katri Vala

plant, Helsinki, Fl
90MW heating, 60MW cooling C balancing power to the grid
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Systematic approach:
planning support in Stockholm, Sweden

A Very high density of ground source heat pump

A Planning support needed to protect city infrastructure and
avoid competition for geothermal resource

. . . . SNODROTTNINGEN 4 Skriv ut Mt stracka al v oY
A Simplified, electronic planning and 3 == e s
administration procedure
A http://varmepumpar.stockholm.se
A C fast and successful e | / R
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http://varmepumpar.stockholm.se/

Winner 2017: City of Vienna
a systematic approach for an energy strategy

Fast growing city
Aim to reduce energy demand & avoid local pollution => fuel switch
Recognition of the potential of central and decentral heat pumps
Annual energy report

Information & promotion strategy

i Online map of geothermal
potential

I Funding scheme for renewable = =
heat, storage and low temp heat [ "=

I Heat pump guidelines
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Systematic approach: Vienna /2
Information brochures

O
Energyv! Erdwarme!
ahea e
ot o o]
A A
Technologieleitfaden Erdwarme Technologieleitfaden Warmepumpen
Wien! : Wien!
S 0. voraus StaDt Wien vreript
i Energieplanung Energieplanung
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Information and planning support
state of NRW (DE)

A Heat Pump Market Place NRW
(State of North Rhine-Westalia)

A Information platform jointly financed by
industry and the state (50:50)

A Provision of documents

I Market guide
I Planning guide for heat pump installations
I Information & decision making support for housing industry

o

Information dissemination at fairs and events

o

More Info in German:
http://www.energieagentur.nrw.de/waermepumpen/
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Wind potential

A Wind turbines
A Heat pumps
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Annual Wind-Generated Electricity as Portion of Total Annual Electricity Demand
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Space Heating + DHW Heat Pump Analysis
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Waite, M.; Modi, V. (2014): Potential for increased windzgengrated electricity utilization
using heat pumps in urban areas. In: Applied Energy, V JBp 634-642.
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Connecting large heat pumps with district heating

The case of Lapy, Poland (Ca. 3,5MWel)
ACan heat pumps follow the supply

For more info contact Domi nirakkerBdehl ei n WWW. ener gi ¢
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