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Denmark’s Minister for Climate & Energy, Lykke Friis, inaugurates visionary project. How municipalities can save money and reduce CO2 emissions:
An end to cold feet at childcare centres
Many childcare centres across the country struggle with drafts and poor indoor air quality in dated buildings. Both heat and tax money gush out of the walls whilst busy families with children are becoming increasingly familiar with the problem of coughing, snotty children. The municipality of Høje-Taastrup outside of Copenhagen was no exception. Today, however, the climate conscious municipality is inaugurating the first 7 of a total of 27 facilities in what may be Denmark's most ambitious project for the energy efficient renovation of childcare centres. In these facilities, the heating bill will typically be reduced by 50-60%, and in some of the 30+ year old preschools and nurseries, the bill will be even lower than for several new facilities. The deal will thus also be economically beneficial for the local authority. Lykke Friis, Minister for Climate and Energy, was thrilled when she cut the green ribbon today. Deep, thorough energy renovation of old buildings is precisely what will be pivotal in Denmark’s national effort to become independent of fossil fuels – and for the export of green technology.
Minister for Energy and Climate applauds green growth
"We must thoroughly energy-renovate the old buildings as this will help enable us to become independent of fossil fuels and to reduce our CO2 emissions. This also applies to many public buildings in need of energy renovation. We know that energy will become more expensive in the future, therefore it is very positive to see a local authority which – rather than spending large amounts of money on energy bills – is reducing its energy bills and creating a better indoor climate for its residents. These energy technologies are also in high demand abroad. By taking an ambitious approach, we can create green jobs and pave the way for the export of green-tech solutions," says the Minister for Climate and Energy Lykke Friis.
Good indoor climate is a healthy business for the local authority
The economic benefits of the projects are a major bonus:
"We can create better buildings and over time even save so much expensive energy that our total expenditure here in Høje-Taastrup municipality will be reduced. Many may believe that it is cheaper to just barely meet the minimum statutory requirements for energy efficiency. But by going further, we actually expect that the energy modernisation will not only provide a better indoor environment for our children and staff, but it will also be sound business for the taxpayers. And should the cost of energy in the future increase by more than 4% a year, it would mean even more money for the local treasury," says the mayor of Høje-Taastrup, Michael Ziegler.
Many families, care takers – and their employers – will no doubt also be happy if better ventilation and insulation in childcare facilities help to reduce the number of sick days, even just a little bit. 
Happy parents
Even now, as the first energy-modernised childcare centres have been taken into use, positive feedback has been received from happy parents:
"The first thing I noticed when our son started preschool was the cold and draughty floors. I no longer worry about this. I believe this is a positive step by the local authority as the buildings were not geared up for a good indoor climate, but this has all changed now," says Thomas Paulsen, who is the parent representative for the board at the Søndervangs preschool located at Vejtoften 3.
Great potential in energy renovation 
The project is financed on market terms and without sponsorship of materials. The project therefore sets a good example – and for the same reason the Rockwool Group has chosen to support the documentation and communication of the results. CEO Eelco van Heel from Rockwool International emphasised the importance of the project:
"If anyone believes that this project "only" has an impact for a few lucky locals, they are thoroughly mistaken. Energy renovation of existing buildings is high on the political agenda of many countries, as it has an impact on our energy security, our competitiveness and our climate. The biggest task ahead is to get energy-renovated existing buildings down to the "near-zero" energy level, which in a few years will become the standard for new builds in Europe. The new EU Energy Efficiency Plan 2011 urges the public sector to take the lead in this area. It is therefore important that we have role-model projects that decision-makers from many countries can visit and be inspired by," says Eelco van Heel. 
Significant savings
The heating bill for the 27 childcare centres is expected to fall by 50-60%. For each of the two facilities at Vejtoften, visited by Lykke Friis today, this equals 23,370 kWh per year. In addition there is also an electrical saving of 18%, equalling 1,824 kWh per year. 
The majority of the DKK 12 million investment for the first 7 facilities covers the renovation work which was scheduled to be carried out in the old buildings anyway. A small part of the investment will be used solely to achieve an energy standard which is higher than the minimum requirement (e.g. better insulation and better windows). With a total, long-term saving of approximately DKK 240,000 per institution, any additional investment will, however, pay for itself thanks to the lower energy bills – and that's not even adding the benefit of a reduced number of sick days. 
Caption: An end to cold feet and waste of energy in the preschool! Lykke Friis, Minister for Climate and Energy, inaugurates the first preschool in Denmark’s most ambitious project for energy renovation of childcare facilities.
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Facts about Denmark’s most ambitious energy renovation 
of childcare facilities – the municipality of Høje-Taastrup.
About the project
Between 2010 and 2014, 27 childcare centres in the municipality of Høje-Taastrup will undergo a thorough energy modernisation. They will become fully insulated and draft-proofed, and have better windows and effective and energy-efficient ventilation installed. 
The childcare facilities are over 30 years old and in need of renovation. Roofs were leaking, windows worn. The facilities were badly affected by drafts. The floor felt cold, even when the heating was turned up high. It was not always comfortable to sit near the poorly insulated walls and windows either. 
The municipality of Høje-Taastrup undertook a series of feasibility studies. They showed that significant energy savings can be made when ambitious energy modernisation is carried out for the whole building envelope and a better ventilation system is installed. This is an altogether more viable option than simply renovating to meet the minimum requirement set by the building regulations. 
The municipality of Høje-Taastrup decided to go the whole hog with a complete energy renovation of the building envelope rather than just performing the most necessary, rudimentary maintenance work. 
The project is being carried out in several stages. Stage 1, which covered the energy renovation of 7 facilities, was completed in 2010. The childcare facilities at Vejtoften were officially inaugurated by the Minister for Climate and Energy, Lykke Friis, on 11 April 2011. 
Main players and costs:
Developer: 
The municipality of Høje-Taastrup
Architectural Advisor:
Nøhr & Sigsgaard A/S
Sub-advisor/Energy designer: 
Terkel Pedersen & Søn A/S
Cost
1st stage DKK 12,000,000 (7 facilities)
Benefits
The calculations for the municipality of Høje-Taastrup show:
· It makes sound economic sense to optimise energy when you are going to renovate in any case. 
· Greater energy savings – and thereby better total economy – by renovating to low energy standards rather than just to the minimum requirements. 
Through ambitious energy renovation, a better indoor climate can be ensured for the buildings. It provides the opportunity to give the old buildings a more contemporary architectural appearance, and provides a building envelope that requires no maintenance for years to come. Heating savings will amount to 50-60%. Overall, an ambitious renovation effort will reduce the renovation backlog and ensure a better overall economy.
How the facilities were energy-renovated
Effective insulation and extremely energy-efficient windows were used to ensure an optimal building envelope. Effective ventilation was also installed. Bases were insulated, facades, windows and roofs were replaced and insulated. No work was carried out to the existing ground cover (floor/foundations not broken up). Improvements: 
· Facades and roofs were demolished to reveal the interior ceiling and wall cladding. 
· Existing installations (heating or electricity) were not included as part of the energy renovation.
· A new structure was built on the facades. This is supported by bracket irons which are installed on the base.
· Existing facade structures (including holes for windows) formed the basis for the new facade.
· The base was insulated using 200 mm insulation, 400 mm underground.
· Lofts were insulated on top of existing insulation and the walkway was raised up (existing vapour barrier maintained).
· For facilities with a flat roof, the existing vapour barrier was removed and a new vapour barrier established on top of the rafters. It was insulated with 1/3 beneath the vapoure barrier and 2/3 above.
· Ventilation units were replaced with an energy-optimised model
Size and orientation 
Day care facilities are between 350 and 460 m2 in size (gross). All 7 facilities are bungalows with north/south orientation. This is ideal for energy optimisation and sunlight.
Technical specifications
· Pitched roofs insulated using 390 mm Rockwool Super FlexiBatts OR using 510 mm granulate (on top of existing 145 mm).
· Flat roofs insulated using 95 mm Rockwool SuperflexiBatts in the existing roof structure. New vapour barrier using OSB boards and roofing felt. Insulated on top using 245 mm Rockwool HardRock Energy roof system.
· Wall structures insulated using 95 mm Rockwool Super FlexiBatts in the existing structures + 195 mm Rockwool Super FlexiBatts in new structures.
· Extremely low energy windows with triple-glazing (Rationel Aldus/Krone COto).
· Bases insulated using 200 mm insulation – down to 400 mm underground.
· Ventilation unit replaced by a more energy-efficient model (Exhausto).
· Facades clad using maintenance-free fibre cement board.
· Pitched roofs clad with roofing felt with edge thatching. 
· Flat roofs clad using roofing felt.
Heat loss (U-values) before/after renovation
	Building envelope U-value
	Before renovation
	After renovation

	Ground (floors)
	0.650 W/(m²K)
	0.650 W/(m²K) 
base insulated though

	Roof
	0.341 W/(m²K)
	0.063 W/(m²K)

	Facade
	0.452 W/(m²K)
	0.110 W/(m²K)

	Windows
	2.60 W/(m²K)
	0.5 – 0.7 W/(m²K)


Halving the heating bill
The heating bills for the 27 facilities are expected to fall by an average of 50-60 %. The heating bills for the childcare facilities at Vejtoften are expected to be reduced by 23,370 kWh per year. In addition, the electricity bill is expected to be reduced by 18%, or 1,824 kWh per year. No saving is expected for hot water consumption. The heating needs are now expected to be 46 kWh/m2 per year (according to the calculation method of Passive House Projektierungs-Pakett PHPP). This is better than for many new childcare facilities. However, the heating requirements depend on the circumstances of the individual facility. The heating requirements for the sister institution at Blåkildevej 24 is calculated at only 34 kWh/m2 per year (according to PHPP). Some of the buildings coming up for renovation are less optimal in relation to "free heat" from sunlight and therefore might find it more difficult to end up with quite as extremely low heating needs.
Facelift 
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BEFORE: Preschool, Vejtoften 


     AFTER: New and well-insulated building envelope 
The energy modernisation has also provided the facilities with a much-needed architectural makeover. 
Cost and size 
The preschool at Vejtoften 1 is 350 m2 in size (gross). It accommodates 50 children across 3 rooms.
The renovations cost approximately DKK 1.5 million, which is just short of DKK 4,300 per m2.
Additional expenses for the building envelope’s higher energy standard came to approximately DKK 167,000 or DKK 478 per m2. This included better windows (triple-glazed) and better insulation. Associated costs were included. For example, the re-routing of sewage (to create more room for insulation) as well as a more robust facade structure with the addition of a new vapour barrier to minimise the risk of condensation and moulds – and thereby ensuring better indoor air quality. 
Extra investment in low energy solutions is profitable, as the energy saving over the lifetime of the building envelope (set at 40 years) will be even greater. The total net saving will be approximately DKK 240,000.
The calculations include expenses for the cheapest heating method: district heating. If a building is heated using electricity instead – as in several scenarios for a fossil-free energy future – and which today is the case outside of district heating and natural gas areas, then the savings on energy costs become even greater.

Energy savings (calculated for Søndervang preschool, Vejtoften 3)
	
	Existing
	Future
	Saving

	Energy consumption for heating
	37,245 kWh
	13,875 kWh
	23,370 kWh

	Energy consumption for hot water
	7,990 kWh
	8,089 kWh
	-99 kWh

	Energy consumption for electricity
	10,106 kWh
	8,282 kWh
	1,824 kWh

	Total net energy consumption
	55,341 kWh
	30,246 kWh
	25,095 kWh


Complete re-housing is recommended during major renovations
As many homeowners are aware, living in one's house during major renovations can be a challenge. This is also the experience of the municipality of Høje-Taastrup. 
"In the next stages of our renovation project we will re-house the children whilst the major work is taking place. We found that a partial re-housing – which was our starting point – is far from ideal. There are too many limitations when the children's day-to-day life has to take place in close proximity to a construction site. We have been incredibly pleased with the great support and patience shown by both staff and parents. It is important to involve all parties, as sometimes during a building project, it is impossible to follow the schedule," says Mette Forslund, Project Manager for the municipality of Høje-Taastrup.
Facts about the municipality of Høje-Taastrup
The municipality of Høje-Taastrup is situated approximately 20 km west of Copenhagen and is a typical suburb with many of the buildings dating from the 1960s and 70s now in need of renovation – including energy renovation. The municipality has 47,711 residents. The unemployment rate is 7.3%. As with many other municipalities, there are a fair number of unemployed builders. 
Further information 
For project details:
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Facts about the public sector as a building owner:
The public sector can save 2/3 of its energy consumption 
The public sector manages a significant proportion of the country’s buildings, either as an owner or tenant. The public sector can therefore play an important part in the development of energy-efficient solutions. By maintaining a visionary policy and demanding energy-efficient buildings, the public sector could help stimulate the market for low-energy buildings. A number of municipalities are already demanding low-energy buildings when developing new urban areas. The big challenge, however, is the existing, outdated buildings. For the public sector, this adds to an unnecessarily high energy bill. In 2008, Denmark's Technical University calculated that the public sector could reduce its energy consumption in its buildings by 2/3 through a focused, ambitious effort. This would require a yearly investment of approximately DKK 3 billion until 2020. In return we will then benefit from a lower energy bill. In 2006 alone, the public sector paid nearly DKK 7 billion in energy bills, which could be reduced by approximately DKK 4 billion per year, which would benefit everyone. 
New EU plan: the government must speed up energy renovation 
The EU has a strong focus on the need to do something about the very high energy consumption in our buildings and would like to concentrate on the public sector. In the recently published plan from the EU Commission on energy efficiency, the Commission urges member states to energy-modernise a minimum of 3% of their public buildings per year – this is more than double the current level for many countries. The renovations must meet a high energy class which corresponds to the top 10% of buildings on the market. This is a quality requirement which is met by the renovated childcare facilities in Høje-Taastrup.
EU Energy Efficiency Plan 2011: 
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0109:FIN:EN:PDF  
DTU Report (Danish): 
http://www.alumne.dtu.dk/upload/institutter/byg/publications/rapporter/byg-r184.pdf 
