Banner: Analysis

EPBD To Force Change
The introduction of the EPBD in Ireland heralds a new era for the Irish Timber frame industry. What challenges and opportunities does it present? Robbie Cousins reports.

The energy performance of our buildings finally came into sharp focus during 2006 with spiralling increases in the price of fuel and the rolling out of elements to facilitate the implementation of the EU Energy Performance of Buildings Directive (EPBD).

In addition, Government action in terms of planning guidelines, increased funding for energy efficient initiatives, revised Building Regulations and a move towards more sustainable building techniques has combined to force a 'rethink' of building design and delivery from the grassroots upwards. 

 

Impact on the built environment

With the construction sector being the major contributor to the economy, and 90,000 house completions expected this year, the impact of improving the energy performance of our buildings cannot be underestimated and will be vital in supporting the development of a sustainable building in to the future.

While there may be a train of thought in some sectors of the industry that the Government has watered down the requirements for the implementation of the EPBD, the Directive has finally provided an independent mechanism for measuring the relative energy performance of buildings, which is good news for house buyers.

As the whole of the industry is aware, from January 2007 it is a requirement for all houses designed since 30 June 2006 to have a BER Certificate. And apart from creating a new niche in the market for building assessors, the EPBD will see developers compelled to take a more holistic approach to all the elements that make up a house.

When fully implemented the EPBD will require:

· Minimum energy performance standards to be met for all buildings and major renovations (“material alterations”);

· A BER and Advisory Report for new and existing buildings (some exceptions will include outhouses, barns etc) when constructed, sold or rented;

· A feasibility assessment of alternative energy systems (AES) for new buildings larger than 1,000-square metres  (eg apartment blocks).
Assessment

Considerable comment was received by Sustainable Energy Ireland (the EPBD administrative body in Ireland) during the consultation phase about the potential disparity between the nominal design rating of a building as predicted at the design stage and an asset rating (based on building surveys) for the completed building (ie an energy efficient design on paper may suffer in the transfer to site because of mistakes made in the construction process). So it is expected that a preliminary BER will be applied at design stage with a reassessment of the completed building to ensure the BER relates to the building, as built. The reason for applying an asset rating, rather than an operational rating (based on records of actual energy usage) approach to both new and existing buildings is the need for a consistent basis on which to compare two or more buildings being considered for purchase or rental, whether existing (occupied) or new (unoccupied).

Is timber frame ready for EPBD

According to Mark Smith of Cygnum, the timber frame sector has never been in a better position to tackle the challenges of the EPBD. He says: “The typical timber frame structure works well under the requirements of the directive. But as the test is a holistic approach, taking in many different elements of the building, a properly erected timber frame structure will only guarantee a positive result if the other elements of the assessment are getting similar ratings. It is all down to what is briefed by the developer and specified by the architect and how all the different elements interact.”

He continues: “Decisions such the orientation of the house and size of windows will all play a part in the final rating. So the end result is influenced by the overall design.”

Ultimately a successful rating outcome will require an early involvement from all the different materials suppliers so the developer can balance the differing options to achieve the desired result. Then it is down to the builder to minimise mistakes on site.

Deirdre Flood of the SEI concurs with Mark Hughes in saying that while the fabric of the building is a very important element of the assessment procedure, the BER rating is influenced by many data elements that make up the house.

BER rating scale

The adoption of the 21-point (A1, A2 A3 through to G1 G2 G3) scale for BER certification has raised some concerns. The scale, which the SEI says is based on the standard scale across Europe, is thought by many not to give a clear indication of the differences between energy performance levels in buildings. 

For instance, a B2 BER is the rating given to a house that meets all building regulations. However a quick scan of the property section of any newspaper will already show the emergence of a trend of advertising houses as having an ‘A’ BER for example. This does not indicate if this is an A1, A2 or A3 rating. The variance between these three ratings is from less than 30kWh/m2/yr for an A1 rating to 60–90kWh/m2/yr for an A3 rating. So the system may be open to a small element of manipulation by a shrewd marketer.

Further to this, the B2 rating (120–150 kWh/m2/yr) that meets the building regulations leaves little headroom between it and the A1 rating for the most energy efficient house. And while the A1 rating is difficult to achieve, there is little recognition discernable under the system for those who are attempting to demonstrate real commitment to meeting high-energy efficiency targets in excess of the regulations.

Kingspan Century’s Gerry McCaughey says the Government has missed a golden opportunity to lead the way in Europe by leaving it so late to implement the directive, and he suggests that an alternative rating system may have been more transparent.

“ A 21 point system where a single letter, for instance, would be assigned to a particular energy performance achievement would give a clear indication of the relative differences in the ratings.” 

Under such a scheme, with “A” being the BER given to the most efficient house, the B2 rating, referred to above, might have an “E” BER, and the lowest rating of G3 would be a indicated by “U” BER. This might give greater clarity to the potential purchaser.

Airtightness

Airtightness is a key part of the Dwellings Energy Assessment Procedure (DEAP) calculations for performance of buildings. One third of energy lost in houses at the moment is through air leakage.

One of the most commonly identified advantages of timber frame systems is in relation to thermal performance. Whilst issues like ventilation, orientation and heating systems influence thermal performance, the most important factor by far is the structural envelope.

Timber frame is renowned for its excellence in energy efficiency terms. This is due to the insulation forming an integral element of the system. ’U’ values in even the most basic timber frame home can exceed current building regulation requirements. Similarly, future changes to building regulations are more readily accommodated with timber frame, as perhaps the greatest advantage in thermal efficiency terms is timber frame’s flexibility. If more energy efficient structures are required it is simply a case of increasing the thickness or type of the insulation product. 

Having fresh clean air in buildings is a concept anyone can grasp as important. The problem for clean air in design terms is separating the planned air changes (ventilation) from the unplanned air changes (infiltration) like drafts through cracks and gaps in the building structure. Clearly the control of infiltration is an important design element for structures, as this will dictate their thermal performance and running costs. Air sealing in timber frame homes, attained by tightly fitting structural panels with overlapping plasterboard linings, is assisted by the vapour barrier lying behind all internal wall linings. This vapour control layer also prevents the risk of harmful condensation occurring within the wall structure.

If building regulations are to be tightened further in the future - and reviews of the EPBD indicate a need for tighter controls - then the flexibility of timber frame should make it a natural choice for developers and designers.

On site control

At design stage, it can only be assumed what the actual air-leakage number will be. One of the potential flaws of making an airtightness assumption at design stage is that the designer is calculating the energy demand for the building based on the assumed airtightness. If the eventual airtightness of the completed building differs from the assumption, then the integrated energy performance of all the elements of the building could differ dramatically from what was originally assumed.

So while timber frame houses perform extremely well in the DEAP calculations, it is on site when they are being erected that mistakes can be made if the seals between walls and floors don’t work properly. So competent and professional erectors will be required to ensure that the timber frame structure meets the performance requirements. 

If the airtightness of timber frame homes is handled properly, they will quickly move up the BER scale. So ways must be found in a mass production situation where elements that penetrate the internal leaf of the walls are minimised and where unavoidable, the necessary sealing precautions are taken. In addition precautions must be taken to ensure that the base of the walls slot in to their gaskets tightly on site. If these elements are handled successfully on site then the house will be airtight.

Efficient insulation is of course the most effective way of conserving heat in a building.

Timber frame homes can achieve very low U-values, whether the external finish is masonry or not. Timber frame construction allows up to six inches of insulation to be incorporated – considerably more than existing building regulations require.

However where potential for leakage occurs at windows and other openings the challenge remains to minimise this with effective sealing.

In conclusion

Ultimately, pressure will be applied to further reduce CO2 emissions from buildings and this is good news for the timber frame industry. For the moment the EPBD is the first genuine opportunity for house buyers to see how the different building forms perform. And while the end BER is for the whole house performance, the opportunity exists to develop more energy efficient elements to suit different houses.

With suppliers being brought in at an earlier stage in the design process the opportunity exists to develop complementary technologies, which will benefit the end user, but will also open opportunities for the development of whole house concepts and strategic partnerships of which timber frame will be an integral element.

On site greater responsibility will be placed on builders to ensure that their teams are properly trained in installing all the elements of the house. This in turn will place greater pressure on organisations such as FÁS to provide extensive training programmes.

In the long term only those elements that make a positive contribution to the energy efficiency of a building will be utilised and timber frame would seem well positioned to survive the cull.

How Does It Work In Practice?

The energy performance assessment of new house designs is to be carried out using the Dwellings Energy Assessment Procedure (DEAP), and from this a Building Energy Rating (BER) certificate will be issued.

A BER gives an objective scale of comparison for the energy demand and performance of a building. Like a kilometres per litre rating for a car or the A to G rating for an electrical appliance, it will allow prospective buyers or tenants to factor energy performance and costs into their comparison of different properties and into their ultimate decision.

As of 7 January 2007, BER Certificates and Advisory Reports are mandatory for all new dwellings in Ireland.

Sustainable Energy Ireland (SEI) has the responsibility of implementing and administering the EPBD programme in Ireland and the DEAP can be downloaded from the SEI website (www.sei.ie/epbd).

Assessment

The survey of house designs will be carried out by registered assessors, whose details are accepted on to the national EPBD administration database. Registered assessors must have successfully completed a training programme. 

The assessment measures, for example, the size of the house, the construction, the insulation levels, the type of windows, details of the heating and hot water systems, etc. This information is then used to calculate the energy performance of the house and to give it an energy rating. All assessors are required to follow a standardised procedure and calculation methodology to arrive at a rating.

Certification

Once the DEAP procedure has been completed a BER certificate will be issued. Along with the BER certificate, the assessor will also provide an Advisory Report setting out options for improving the energy performance of the property. On the 21-point BER certificate rating system (A1 to G3), any rating greater than a B2 rating exceeds building regulations.

It is expected that a high rated BER certificate will add significant value to a property. 

Legal obligations

Eventually a legal obligation to have a BER certificate will apply to virtually all buildings that are either newly constructed or otherwise placed on the market for sale or rental. If a design does not get a high BER rating, there is no obligation to follow the recommendations in the Advisory Report. However a poor rating will have a significant impact on the value of the house.

EPBD – Impacts and Opportunities

· The Directive will impact on an estimated 80,000 plus houses built each year

· Building forms will compete on their relative energy efficiency on a level playing field.

· There is expected to be a greater reliance by developers on high specification, precision factory manufactured houses that provide greater airtightness and better energy performance.

· House buyers will be enable to check the energy performance of a house and get an indication of the annual running costs. Therefore it will allow people to take energy costs into consideration in their purchasing decisions. This is becoming more and more important as energy costs are increasing all the time.

· It will improve energy awareness in the property market both for homebuyers and developers.

· The advisory report will provide information on how to improve the design to ensure the greater energy performance of a property and thereby its comfort and affordability, enhancing its value and sustainability.

· The awareness created by the energy rating certificate/label can be expected over time to place a somewhat higher value on more energy efficient properties, and by implication to encourage/provoke owners of less energy efficient properties to take steps to upgrade them.

· The advice provided on the scope for upgrading the property will open up business opportunities for suppliers and qualified installers of more energy efficient products. It will also increase the weight of importance placed on the energy efficient quality of the products used in the build.

· New technologies and innovations will emerge to enable better management of the energy efficiency of houses and the number of air changes in those houses.

· The holistic approach of measuring the contribution of separate elements to the overall performance of the house will mean that suppliers will become more involved in the design and specification of the building, therefore having greater control of the end result

So When Does It All Begin?

The key dates for implementation of the EPBD requirements are:

1 July 2006: BER Methodology to be used to show compliance with Building Regulations

1 January 2007 – AES (Alternative Energy Systems) assessment for new buildings larger than 1000sq m.

1 January 2007 - BER for new dwellings; 

1 July 2008 - BER for new non-domestic buildings; 

1 January 2009 - BER for existing dwellings, when offered for sale or rent.
