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Section1: Limitation of Primary Energy Use and CO2 emissions for New Buildings other than Dwellings
1.1  This Section provides guidance on how to show compliance with
 the requirements in relation to primary energy consumption and
 CO2 emissions specified in Regulation L4(a). The methodology for  calculation to be used is specified in the Regulation as the IBEM methodology. This methodology will be published by Sustainable Energy Ireland (SEI) and calculates the energy consumption and CO2 emissions associated with a standardised use of a building. The energy consumption is expressed in terms of kilowatt hours per square metre floor area per year (kWh/m2/yr) and the CO2 emissions expressed in terms of kilograms of CO2 per square metre floor area per year (kg CO2/m2/yr). Full details of the methodology will be made available on the SEI website at http://www.sei.ie.

1.2 The performance criteria are based on the relative values of the calculated primary energy consumption and CO2 emissions of a building being assessed, and similar calculated values for a Reference Building. Details of the Reference Building are given in Appendix C. The criteria are determined as follows: 
· Primary energy consumption and CO2 emissions for both the proposed building and the reference building are calculated using IBEM. 

· The calculated primary energy consumption of the proposed building is divided by that of the reference building, the result being the energy performance coefficient (EPC) of the proposed building. To demonstrate that an acceptable Primary Energy consumption rate has been achieved, the calculated EPC of the building being assessed should be no greater than the Maximum Permitted Energy Performance Coefficient (MPEPC). The MPEPC is 1.0.
· The calculated carbon dioxide emission rate of the proposed building is divided by that of the reference building, the result being the carbon performance coefficient (CPC) of the proposed building. To demonstrate that an acceptable Carbon Dioxide emission rate has been achieved, the calculated CPC of the building being assessed should be no greater than the Maximum Permitted Carbon Performance Coefficient (MPCPC). The MPCPC is 1.0.
The IBEM software will calculate the EPC and CPC of the building being assessed and clearly indicate whether compliance with the requirements of Regulation L4(a) has been achieved.

1.3 The requirements that the calculated EPC and CPC do not exceed the calculated MPEPC and MPCPC respectively, applies to the constructed building. Designers may wish to calculate the EPC and CPC at early design stage in order to ensure that the requirements can be achieved by the constructed building. However, the use of constructions and service systems which have been assessed at design stage, or other model designs, does not preclude the need to verify compliance by calculating the EPC and CPC when all relevant details of the final construction are known

1.4 The use of renewable and low carbon technologies, such as solar hot water, biomass (e.g. wood and wood pellets) and heat pumps, beyond the minimum provision in this Part of the Regulations can facilitate compliance with this part of the Building Regulations. As defined, primary energy does not include energy derived from on-site renewable energy technologies. In addition, as renewable energy technologies generally are characterised by zero, or greatly reduced, CO2 emissions, the calculated EPC and CPC are reduced by the extent that they replace traditional fossil fuels. As the performance of the Reference Building (see Appendix C) is not affected by the incorporation of these technologies in a building being assessed, this has the effect of making it easier to achieve compliance with this Part of the Building Regulations when these technologies are used. 

For certain building types use of renewables may prove the most practical approach to achieving compliance. The use of centralised renewable energy sources contributing to a heat distribution system serving a number of buildings in a development may prove to be more practicable than providing separate renewable energy for each dwelling individually.

APPENDIX C:  Reference values for calculation of Maximum Permitted Energy Performance Coefficient (MPEPC) and Maximum Permitted Carbon Performance Coefficient (MPCPC) 

C1. This Appendix provides a set of reference values for the parameters of an IBEM calculation, which are used to establish a Maximum Permitted Energy Performance Coefficient (MPEPC) and Maximum Permitted Carbon Performance Coefficient (MPCPC) for the purposes of demonstrating compliance with Regulation L4(a) for buildings other than dwellings. 

C2. Table C1 defines a notional Reference Building used to establish the MPEPC and MPCPC for the actual building being assessed for compliance in accordance with Paragraph 1.2 of this document.

Table C1:  Reference values for calculation of Maximum Permitted Primary Energy Performance Coefficient (MPPEPC) and Maximum Permitted Carbon Performance Coefficient (MPCPC) for buildings (other than a dwelling).

	Element or system
	Reference Values/ Specifications

	Total floor area and building volume
	Same as actual building

	Opening areas (windows and doors) 

All external walls shall be taken to have windows and doors and all roofs shall be taken to have roof lights.

The reference building shall be taken to have the same areas of pedestrian doors, vehicle access doors and display window as the actual building. If the total area of these elements is less than the allowances listed in the right hand column the balance shall be made up of windows and roof lights. If the total area exceeds the allowances no windows or roof lights will be added.


	Residential buildings where people temporarily or permanently reside

Windows and pedestrian doors are 30% of the total area of exposed walls

Roof lights are 20% of roof area

Places of assembly, offices and shops

Windows and pedestrian doors are 40% of the total area of exposed walls

Roof lights are 20% of roof area

Industrial and storage buildings

Windows and pedestrian doors are 15% of the total area of exposed walls

Roof lights are 20% of roof area

	Vehicle access doors
	Same area as actual building

	Pedestrian doors
	Same area as actual building

	Display windows
	Same area as actual building

	High usage entrance doors
	Not included in reference building

	Walls
	U = 0.27 W/m2K

	Roof
	U = 0.16 W/m2K

	Windows, roof lights and glazed doors
	U = 2.2 W/m2K

Solar energy transmittance = 0.72

Light transmittance = 0.76

	Display windows
	U = 6.0 W/m2K

Solar energy transmittance = 0.72

Light transmittance = 0.76

	External personnel doors
	U = 2.2 W/m2K

	Vehicle access and similar large doors
	U = 1.5 W/m2K

	Ground and other exposed floors
	U = 0.25 W/m2K

Area: same as actual building

	Effective Thermal Capacity
	External wall = 11.7 kJ/m2K

Roof = 12.0 kJ/m2K

Ground floor = 36.0 kJ/m2K

Internal wall = 11.9 kJ/m2K

Internal floor = 8.6 kJ/m2K

Internal ceiling = 8.6 kJ/m2K

	Allowance for thermal bridging
	Add 16% to calculated heat loss through building elements

	Shading and orientation
	Same as actual building

	Air permeability
	Infiltration due to structure = 10m3/h/m2 at 50 Pa

	Fuel
	Auxiliary energy = grid electricity

Cooling = grid electricity

Domestic hot water (DHW) = as actual building1

Space heating = as actual building1

Note 1: use of renewable energy is not assumed for the reference building; Where a combination of renewable and non-renewable energies used in actual building, full provision is assumed to be by the non-renewable source in the reference building; where full provision is by renewable source in actual building, natural gas is assumed in reference building.

	Cooling Seasonal Energy Efficiency Ratio (SEER)
	Air conditioned building

SEER = 1.67

	Heating System Coefficient of Performance (SCoP)
	Heating only SCoP = 0.73

Mechanical ventilation (no cooling) 

SCoP = 0.78

Air conditioned SCoP = 0.83

	Auxiliary Energy
	No mechanical services  = 0 kWh/m2

Heating only = 1.8 kWh/m2

Mechanical ventilation (no cooling) = Multiply the specific fan power by the minimum ventilation requirement and occupation period appropriate to the activity in the space

Air conditioned = maximum of:

(a) Fresh air rate multiplied by the annual hours of operation for full occupancy by a specific fan power of 2.0 W/(litre/s). If the activity in the space requires the use of HEPA filters, a specific fan power of 3.0 W/(litre/s) is used

(b) 8.5 W/m2 multiplied by the annual hours of operation

	Lighting – installed power density
	Office, storage and industrial spaces = 

divide the illuminance appropriate to the activity area by 100, then multiply by 3.75 W/m2 per 100 lux

For other spaces = divide the illuminance appropriate to the activity area by 100, then multiply by 5.2 W/m2 per 100 lux

	Lighting controls
	Local manual switching only in all spaces.

	Activity

The following parameters are fixed for each activity and building type:

a) Heating and cooling temperature and humidity set points

b) Lighting standards

c) Ventilation standards

d) Occupation densities and associated internal gains

e) Gains from equipment

f) Internal moisture gains for kitchens and swimming pools

g) Duration when these set points, standards, occupation standards, occupation densities and gains to be maintained

h) Set back conditions when the conditions listed in (g) are not maintained

i) Hot water demand
	Same as actual building


