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building systems, in the residential and tertiary sector. Lecturer at Università
della Svizzera italiana, Academy of Architecture, in the area of construction and 
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- Heating is 2/3 of the total final energy 
consumption

- High percentage of fossil fuels

- Responsible for about 20% of the CO2
emissions

- Slow intervention rate for buildings and 
systems

- High costs for intervention

- Technical limitations

- Ambiguity on fossil
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Main	energy	sources	used	for	heating
1990 2000 2017

as	% as	% as	% IC*

Heating	oil 60.9 57.8 39.4 0.7

Gas 9.2 14.6 20.7 0.6

Electricity 10.7 9.8 6.9 0.4

Wood 15.5 11.5 10.1 0.5

District	heating 1.2 1.5 4.2 0.4

Solar	collector 0.0 0.1 0.3 0.1

Heat	pump 2.0 4.4 17.9 0.5

Others 0.4 0.1 0.3 0.1

None 0.0 0.2 0.3 0.1

1990, 2000: This information concerns residential buildings in which at least one 
person has their civil domicile.; 2017: This information concerns residential buildings 
as main place of residence for at least one person.
* Confidence interval: ± (in percentage points)
Sources: FSO - Population census, Survey on the energy sources of residential 
buildings



Sales 2018:

• 1,3 mio (all types)

• FR 300k, IT 200k

• DE, ES, NO, SE 100k

Air-air reversible, stock:

- More than 6 mio. installed

- Around a mio. in NO, SE 





The objective of HACKS project is to achieve 
market transformation for heating and cooling 
(HAC) appliances and improve comfort and 
health of European citizens.

To achieve this goal, 17 HACKS partners in 15 
countries are working together, thanks to the 
financial support of the European Horizon 2020 
programme.



In the 15 HACKS countries financial support is available for the purchase of heating appliances/systems. 

These schemes exist at the national (CZ, DE, FR, IT, LT, LU, PL, PT, UK), regional (AT, BE, CH, DE, ES, PL), and 
the local level (CH, DE, LU, FR, NO, PL, SE). 

The most frequent are:

• Rebates and subsidies (virtually all countries).

• Reduced VAT for renovation (BE, FR, IT).

• Zero- or low-interest loans for comprehensive renovation works, including heating systems (FR, PL).

Please see the project material for more detailed information.



In case of substitution of fossil or direct electric, all heat pumps except air-
air are supported. The installation should be certified by the “system-
module for heat pumps”, by the installer. No incentive for systems installed 
in new buildings.

All the new installations or substitution are requiring a construction permit 
at municipal level, considering the energy efficiency cantonal regulation 
and the federal ordinance on noise pollution.

The incentive level is differentiated by regions and could include the new 
installation of a proper hydronic system for the heating distribution of hot 
water.

The combination of insulation measures and new heating systems 
increases the incentive level -> using the building certification scheme



• Finding good installation of air-air heat pumps for heating, in Switzerland (alpine and subalpine region)

• Preliminary survey with designer/installer and users:

• Plans

• Details

• Systems

• Consumption 

• Small survey in place, with inhabitants

• See if it works and how

• Next steps: propose a more detailed study
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• Discussions with installers on number of systems installed

• Open the discussion with the cantonal energy authorities in Ticino (south CH) 

• Statistical data
• 1/3 of the residential buildings are SFH

• 36k over 231k buildings (15%) were using direct electric heaters in 2015

• about 1000 installations of air-air heat pumps for heating (preliminary data)

• a number of installations is not considered (office A/C, …)

• Research of documented and efficient case studies: 4 SFH Minergie (new or refurbished) + 1 non 
certified





Lp@1m = 52 dB(A), 
48 in night function



Lw from 41 at max power down to 19 dB(A) – all installations were made 3 to 6 years ago.



House 1: in average per year: from 25 to 11 kWh/day and from 1’800 Sfr to 1’000
Energy performance (considering all systems): from 91 to 40 kWh/m2y of final energy

Elec. consumption includes everything: new appliances, new heat recovery system, …., heating, hot water.



• The cost for a new air-air heat pump, compared to a similar air-water is 30-50% less

• It comprises internal units and distribution system

• A new underfloor heating could cost 40-100.- Sfr. per m2

For a typical SFH, new or without distribution system, the investment could be 20-50k lower.

For existing buildings is necessary the INSULATION of the envelope, in order to reduce power (and size, and 
consumption) and increase the comfort! 

In existing building the space for installation is limited!





Not	easy	to	compare	efficiency	level	
e.g.	best	products	on	topten.eu:	
- SCOP	5,1	for	air-air	
- SCOP	5,7	for	air-water
->	0,6	points	but	is	only	12%



+ Reduction in power installed -> reduction in peak load -> less costs?

+ Better load management 

+ Removal of locking time 

+ Service continuity

+ Primary energy factor improvement (actual energy mix is 128 gCO2/kWh, renewable electricity is 16 
gCO2/kWh)

+ Less compensation for CO2 emissions

+ New market opportunities (heating as service)?

- Tariff structure consistent with energy saving (not regressive, at least?)



Consumption	category H5	- SFH	
7’500	kWh/y

H6	– SFH
25’000	
kWh/y

Product: standard standard
Network	tariff: 7.15 5.51 +29.76	%

Energy	cost: 6.84 6.33 +8.06	%
Public	taxes: 2.25 2.21 +1.81	%

Taxes	for	subventions	
(RIC):

2.30 2.30 0.00	%

Total	
(ct.Srf./kWh	excl.	VAT):

18.54 16.35 +13.39	%

Data	from	https://www.strompreis.elcom.admin.ch for	postal	code	CH-6900

https://www.strompreis.elcom.admin.ch/


• Cost benefit for users is positive

• Comfort level is good (nobody complained, neither the tenants)

• In general the CO2 and energy consumption is at least halved, compared to direct electric systems

• Air-water systems are more efficient, but investment costs are huge or installation is really hard

Remember: for comfort and consumption reduction -> insulation first!  

There are still a lot of inefficient systems… the transition is too slow.
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• Authorities (SPAAS Cantone Ticino)

• Ticinoenergia association and Minergie agency

• Building designers and installers

• All families providing data

• HACKS project

• Topten.ch

• EKZ
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