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Energy Performance of Buildings Directive

Å Member states to ensure that all new buildings are ñNearly Zero Energy 

Buildingsò by 31st Dec 2020 

Å Member states to ensure that all new buildings owned and occupied by 

Public Authorities are `Nearly Zero Energy Buildingsô after 31st Dec 2018 

Å Major Renovations to be at Cost Optimal Level in Building Codes . 



Energy Performance of Buildings Directive

Nearly Zero Energy Buildings are defined asé..

ñnearly zero-energy buildingsò means a building that has a very high energy 

performance, as determined in accordance with Annex I. The nearly zero or 

very low amount of energy required should be covered to a very significant 

extent by energy from renewable sources, including energy from renewable 

sources produced on-site or nearby;ò 



Buildings Other than 

Dwellings



LEGISLATION ïNON DOMESTIC -Under Development

Å Was out for public consultation Q2 2017

Å Due to be published Q4 2017

New Build:

Å Based on NEAP Software with New Reference Building 

(60% improvement on Current Regulations)

Option 1: Option 2:

MPEPC: 1.0 0.9 

MPCPC: 1.15 1.04 

Renewable Energy Ratio: 20% 10% 



Non Domestic Buildings ïActual Building is compared 

to Reference Building

Parameter Current Regulations 

Reference Building

Proposed Regulations 

Reference Building

Area/ Volume Same as actual building Same as actual building

Opening Areas Offices ï40% of exposed wall Offices ï40% of exposed wall

Walls 0.27 W/m2K 0.18 W/m2K

Roof 0.16 W/m2K 0.15 W/m2K

Floor 0.25 W/m2K 0.15 W/m2K

Thermal Bridging Add 16% to fabric heat loss Length of Junction x Advanced

psi value

Air Permeability 10 m3/hr/m2 5 m3/hr/m2 floor area < 250m2

3 m3/hr/m2 floor area > 250m2

Window 2.2 U value

0.72 Solar Transmittance

1.4 U value

0.4 Solar Transmittance



Non Domestic Buildings ïActual Building is compared 

to Reference Building

Parameter Current Regulations 

Reference Building

Proposed Regulations 

Reference Building

Heating/ DHW Efficiency 0.73 CoP 91% 

Cooling Efficiency for A/C Bld SEER ï1.67 SEERï4.5

Lighting 3.75 W/m2/100 lux 65 lm/circuit watt

Occupancy Control Local Manual Switching Automated

Daylight Control Local Manual Switching Automated

Central Ventilation SFP 2 W/l/s 1.8 W/l/s

Variable Speed Control No Yes

Renewable Energy Ratio None 20%



Non Domestic Back Stop U values ïNew Buildings

Fabric Element Area Weighted Average

W/m2K

Elemental U value

W/m2K

Roof ï

Pitched ïInsulated at Ceiling

Pitched ïInsulated on Slope 

Flat 

0.16

0.16

0.2

0.3

Walls 0.21 0.6

Ground Floor/ Exposed Floor 0.21 0.6

Doors/ Windows/ Rooflights 1.6 3.0



LEGISLATION ïNon Domestic - Under Development

Existing Buildings

Major Renovations to Cost Optimal Standards

Define as ñmore than 25% of the surface area of the building envelope 

undergoes renovationò 

Provide menu of measures to bring to cost optimal when more than 

25% of surface area being renovated: 

ï Upgrade inefficient heating systems

ï Upgrade inefficient cooling 

ï Upgrade inefficient lighting systems 



LEGISLATION ïUnder Development

Major Renovations

Par 2.3.2 When calculating the proportion of surface area undergoing renovation the area of the whole building external envelope 
should be taken into account including i.e. external walls, roofs, floors, windows, doors , and roof windows and lights 

Works to the surface area of the building include the following: 

Å Cladding the external surface of the element 

Å Drylining the internal surface of an element 

Å Replacing windows 

Å Stripping down the element to expose the basic structural components (brickwork/blockwork, timberframe steelframe, joists, 
rafters etc.) and then rebuilding to achieve all the necessary performance requirements. Painting, replastering or rendering are
not considered a major renovation for this part of the regulation. 

Par 2.3.4 The following improvements are normally considered to be cost optimal and will typically be economically feasible when 
more than 25% of the surface area of a building is being upgraded 

Å Upgrading heating systems more than 15 years old and with an efficiency of less than that shown in in table 10 

Å Upgrading cooling and ventilation systems more than 15 years old and a cooling unit Energy Efficiency Ration less than that in 
Table 14 and/or Specific Fan Power greater than that in Table 12 and by the provision of new plant and 

Å Upgrading general lighting systems that have an average lamp efficacy of less than 40 lamp-lumens per circuit-watt and that 
serves greater than 100m2 to the guidance in section 2.2.7. 



Dwellings



LEGISLATION ïDOMESTIC  Under Development

Timelines:

Å Regulatory Impact Assessment Progressing

Å Due to go for public consultation Q4 2017

Å Due to be published Q1 2018

Å Cost Optimal Study 2018

New Buildings

Currently defined based on DEAP Software

MPEPC: 0.3 (25% improvement on Current Regulations)

MPCPC: 0.35 (25% improvement on Current Regulations)

Renewable is as per current (thermal equivalent) 10 kWh/m2/yr



SEMI DETACHED HOUSE 
Fabric & Ventilation Gas Boiler & PV Heat Pump

Ground Floor 0.14 0.14

Roof 0.11 0.11

Wall 0.13 0.13

Door 1.5 1.5

Window - U value 0.85 0.85

Window - G value 0.63 0.63

Thermal Bridging 0.05 0.05

No of Chimneys/ Open Flues 0 0

No of Intermittent fans and passive 

vents 0 3

Draught Lobby Yes Yes

Air Permeability test 0.15 0.25

Ventilation Strategy MVHR Natural

SFP 0.88 -

HR 76 -



SEMI DETACHED HOUSE
Water, Lighting, Heating Gas Boiler & PV Heat Pump

Solar No No

Water Storage 200 200

Insulation 100mm Factory 100mm Factory

Primary Circuit Loss Insul & Thermostat Insul & Thermostat

Cylinder Stat Yes Yes

Timer Yes Yes

Energy Efficient Lighting 100 100

Net Space Heat Demand Medium Medium

Dis Systems Zone & Temperature Control Zone & Temperature Control

Distribution System Radiators Underfloor Heating

Efficiency of Main Space Heating 91.30% 450%

Secondary Heating N/A N/A

Efficiency of Main Water Heating 91.30% 230%

Photovoltaic 1kW NA



SEMI DETACHED HOUSE
Gas Boiler & PV Heat Pump

EPC 0.297 0.294

CPC 0.267 0.281

Renewable kWh/m2 17.06 10

BER A2 A2

Primary Energy 42.62 42.26



APARTMENT

Heated Circulation Unheated 

Circulation & 

Separating Wall 

Uninsulated

Unheated 

Circulation & 

Separating Wall 

Insulated to 0.55

EPC 0.297 0.322 0.29

CPC 0.274 0.296 0.266

Renewable kWh/m2 29.86 29.86 29.86

BER A2 A2 A2

Primary Energy 38.3 43.99 39.53



LEGISLATION ïDOMESTIC - Under Development

Existing Buildings

Major Renovations to Cost Optimal Standards

Define as ñmore than 25% of the surface area of the building envelope 

undergoes renovationò 

Provide menu of measures to bring to cost optimal when more than 

25% of surface area being renovated: 

Cost Optimal Study found that it was equivalent to B3 for Semi 

Detached:

ï Wall U value Upgrade

ï Roof U value Upgrade

ï Upgrade inefficient heating systems



What it means for typical houseé

C3

E2

Wall U value 0.27

Roof U value 0.16

Boiler Efficiency 90%

Full Zone Time & Temperature Control

Wall U value 0.27

Roof U value 0.16

Upgrade Windows to 1.8

Boiler Efficiency 90%

Full Zone Time & Temperature Control



Renewables



ENERGY DEMAND V RENEWABLE

0 10 20 30 40 50 60 70 80

PRIMARY ENERGY kWh/m2
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% RENEWABLE



WHAT TYPE IS MOST APPROPRIATE

Å

Biomass

ÅFuel delivery 

ÅFuel storage 

ÅAccess to fuel

Heat Pump

ÅHeating Demand

ÅLocation

ÅNoise

Solar Panels

ÅSpace 

ÅWill it meet 
requirement

Photovoltaics

ÅSpace 

ÅOvershading 

ÅDemand for Electricity

CHP

ÅDemand for Heat and 
Electricity on site

Wind Turbine

ÅSite Restriction

ÅDemand for Electricity

District Heating

ÅAppropriate for Client

ÅSite Restrictions



Other Factors becoming 

more critical



THERMAL BRIDGING

Condensation

Mould

Heat Loss





INTERNAL ENVIRONMENTAL QUALITY - Overheating 

Overheating

Glare

Access to 
Daylight

Views/ 
Enjoyable 

Environment

Passive 
Solar Gains



TM 59 Design methodology for the assessment of overheating

risk in homes



TM 59 Design methodology for the assessment of overheating

risk in homes

(a) For living rooms, kitchens and bedrooms: the number of hours 

during which DT is greater than or equal to one degree (K) during 

the period May to September inclusive shall not be more than 3 per

cent of occupied hours. (CIBSE TM52 Criterion 1: Hours of 

exceedance).

(b) For bedrooms only: to guarantee comfort during the sleeping 

hours the operative temperature in the

bedroom from 10 pm to 7 am shall not exceed 26 °C for more than 

1% of annual hours. (Note: 1% of the

annual hours between 22:00 and 07:00 for bedrooms is 32 hours, so 

33 or more hours above 26 °C will be

recorded as a fail).



INTERNAL ENVIRONMENTAL QUALITY - Ventilation

Ventilation

Condensation

Mould



Hand Over

Å Pressure Testing of Buildings

Å Commissioning of Systems

Å Duct Leakage Testing

Å Quick Start User Guide

ïDesign Principles

ïExplain how to operate, control and maintain
ÅSpace Heating System

ÅHot Water Heating

ÅVentilation

ÅRenewable technology

ïDirect to other data
ÅAppliance Manuals

ÅAdvisory Report



Questions
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Overview of Deep Retrofit Pilot

33 www.seai.ie

Vision & Policy

Deep Retrofit & Guiding Principles

Target Market

Call to action

Who is it for?

How do we do 

it?

What is it?

Grant support



What is it?



Key Challenge for SEAI

35

Vision & Policy

ÅLarge-scale and deep retrofit within 

our built environment in order to 

maximise energy efficiency

ÅBehavioural Change



36

Deep Retrofit Pilot Programme  

ÅMulti annual pilot programme 

ú21.2m 2017 - 2019

Å2017 ú5m budget  allocation 

ÅResidential market only



Deep retrofit is the significant upgrade of a building toward 

nearly zero energy requirements where practically feasible 

and achievable

Guiding Principles

ÅMinimum A3 Building Energy Rating + uplift of 150 kWh/m2/yr

ÅWhole house solution which includes a fabric first philosophy

ÅDeployment of renewables transitioning away from fossil fuels

ÅSupport comfort and health benefits

37

Deep Retrofit?
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Before deep retrofit


