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Domestic – New Buildings - NZEB

Durkan Homes – Citywest

25% Improvement on Current Regulations

Same Fabric Performance

- Boiler with Increased PV

- Boiler with MVHR and PV

- Heat Pump

MPEPC: 0.3

MPCPC: 0.35

RER: 20%



Backstop U values & Air Permeability

Reduction of air permeability 

backstop from 7m3/hr/m2 to 

5m3/hr/m2



DEAP



• DEAP 4.2.0 Workbook (for information).

• DEAP 4.2 online software tool used for BER Publication and compliance checks with ALL versions of TGDs

• DEAP 3.2.1 retired on 31st Oct 2019

• Transitional Arrangement

• Buildings Complying with 2019 Regulations: must use DEAP 4.2 online software tool to demonstrate 

compliance and publish BERs

• Building Complying with 2011 Regulations: may continue to demonstrate compliance using DEAP 3.2.1 

and under special circumstances may publish BERs up until 31st Dec 2019. Letter of Engagement and 

XML must be submitted to SEAI 5 days prior to publication.

• Existing Buildings must use DEAP 4.2 online software to publish BERs 

Timelines for DEAP Methodology



https://www.seai.ie/home-energy/building-energy-rating-ber/support-for-ber-assessors/domestic-ber-resources/

Software



https://www.seai.ie/home-energy/building-energy-rating-ber/support-for-ber-assessors/domestic-ber-resources/

Documentation

• DEAP Manual:

– Heat Pump Methodology

– District Heating Systems

– Water Calculation

– Lighting Calculation

– Renewables

• Technical Guidance Documents

• Heat Pump Consultation and Guidance

• Thermal Bridging Calculation



DEAP 4.2.0
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DEAP Methodology – Asset Rating – Part L



Results Tab

• Energy Performance Coefficient/ 

Carbon Performance Coefficient

• Renewable Energy Ratio

DEAP reports on



• Fabric Checks

• Infiltration Checks

DEAP reports on



Changes to the Calculation 

Methodology



• Calculated in line with ISO 52000

• Included:

– PV

– Solar

– Wind

– Heat Pump

– Biomass/ Biogas

– District heating

– CHP

The Renewable Energy Ratio RER = EPren Primary Energy of the Renewables

EPtot Total Primary Energy

Renewable Energy Ratio



PV/ Wind/Solar/Biomass/ Biogas/ District Heating

• Equation 1 Ep, ren = Generated Energy x Fp, ren

• Equation 2Ep, tot = Generated Energy x Fp, ren + Generated Energy x Fp, nren

Renewable Energy Ratio - General
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Renewable Energy Ratio (new dwelling compliance)

• Calculate electricity generated by the on-site PV, in kWh. 
• Generated electricity is multiplied by the PEF of the PV to determine the total and renewable primary 

energy. 

PV Example Delivered Energy PEF Primary Energy

Main space 3521 1.1 3873

Secondary space 770 1.1 847

Main water 2423 1.1 2665

Supplementary water 0 0 0

Pumps, fans & electric showers 130 2.08 270

Lighting 272 2.08 566

PV - 1224 2.08 -2546 (Epren)

Total 5675 (Epnren)

RER = Epren = 2546 kWh/y 
Eptot = 5675 + 2546 = 8221 kWh/y = 0.31



Heat Pump

• Environmental Energy = (Htg DemandHP - Consumed EnergyHP)

Renewable Energy Ratio – Heat Pump 
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Renewable Energy Ratio (new dwelling compliance)

HP Example Delivered Energy PEF Primary Energy

Main space 538 2.08 1119

Secondary space 447 1.1 492

Main water 949 2.08 1974

Pumps, fans & electric showers 175 2.08 364

Lighting 272 2.08 566

Total 4,515 (Epnren)

RER = Epren = 2966 kWh/y 
Eptot = 4515 + 2966 = 7481 kWh/y = 0.40

HP Example Heat Use HP % Elec. Use (Del. Energy) Environmental Energy

Main space 2365 4.4 538 1827

Main water 2088 2.2 949 1139

Total 2966 (Epren)



CHP

• Saved Energy = 

Heat DemandCHP x [(PEFgas / 0.9) + ((CHPeff_elec x PEFelec) / CHPeff_heat ) –

(PEFgas / CHPeff_heat)]

Renewable Energy Ratio – CHP 
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Water Heating – Changes to energy demand calculation 

New methodology will take account of 

• Updated occupancy rates

• Shower types and presence of baths

• Electricity used by electric showers

• Low water use fittings

NZEB Apartment 
(Regulatory Impact Assessment)

Primary Space Heating Primary Water Heating

Primary Lighting Primary Pumps/ Fans
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Water heating – Hot water required for showers

• Daily hot water requirement is calculated individually for each shower in the dwelling & then summed

• For each shower, hot water requirement depends on

• No. of occupants (floor area) & adjusted to account for a bath if present

• Shower flow rate - (Hot water pressure) depends on plumbing arrangement, pumps, flow 

restrictors
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Water Heating – Entering showers in DEAP

Instantaneous Electric Shower

• Don’t use any hot water - they 

only have a cold water feed

• The significant amount of 

electricity they use is accounted 

for in DEAP

• Also affects the heat gain 

calculation in DEAP
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Water Heating – Bath in dwelling

• The amount of hot water used in baths depends on

• no. of occupants (floor area) & adjusted to account for a shower if present

Vd,bath = DHW used per bath * the number of baths per day
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Water Heating – instantaneous waste water heat recovery

• Use a heat exchanger to recover heat from waste warm 

water to pre-heat the cold water feed of a shower 

• The energy recovered depends on

• the number and type of systems that are installed. 
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Water Heating – reduced water consumption (target ≤ 125 l/p/d) 

• Where the design of the system reduces overall water consumption within the dwelling, the 

methodology will allow the benefits to be accounted for in the Hot Water Energy Demand. 
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Water Heating – Impact of changes
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Lighting – Changes to lighting demand calculation

Portable Lighting:

• Efficiency improved based on UK Household Electricity Survey 

Fixed lighting:

• Lighting Design Known: input wattage and efficacy based on design of the 

installed lighting

• Lighting Design Unknown: the assessor enters no. of each lamp type
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Lighting – Changes to lighting demand calculation

Benefits:

• Takes account of different lighting designs

• Takes account of new high performance light fittings, such as LEDs

• Where lighting is overdesigned, the additional energy use is accounted for 

• Where lighting is under-designed, the lighting is supplemented with 

portable lighting, therefore encouraging adequate lighting to be designed. 
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Lighting – Lighting Design Known

Input

• Enter Lamp Power in Watts

• Enter lamp efficacy in lumen/watt if available or default lumen/watt is applied
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Lighting – Lighting Design Unknown (default)

Input

• Number of each bulb type

• Applies default lumen/watt based on lamp type 

Lamp Type Linear Fluorescent LEDs/CFLs Halogen LV Halogen Lamps Incandescent

Lumen/watt 80.5 66.9 26.1 15.7 11.2
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Lighting – Impacts of changes

• 100% CFLs/LEDs in 120 sqm dwelling

565

266

DEAP 3 DEAP 4.2

Annual demand for lighting 
(kWh/y)

74

35

DEAP 3 DEAP 4.2

Internal gains (W)
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Ventilation – Changes to MVHR input

• Efficiency adjustment factor for MVHR systems where ductwork outside the insulated dwelling 

envelope is uninsulated.

• Reduces heat exchanger efficiency by 15% Increases ventilation heat loss
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Ventilation – Exhaust Air Heat Pumps

• Where Exhaust Air Heat Pumps are used, enter the Air Flow Rate from the test data

• Where ventilation rate exceeds default, additional load is accounted 



Exhaust Air Heat Pumps – Renewable Contribution

Renewable Contribution in line with Renewable 

Energy Directive

% Renewable based on load provided by Heat 

Pump versus load provided by Heat Pump and 

Ventilation system specific to Irish weather data



Examples



Comparison of Mid Floor Apartment

Parameter Part L 2019

Gas Boiler

Part L 2019

Heat Pump

Part L 2019

Exhaust Air Heat 

Pump

Wall U Value 0.13 W/m2K 0.13 W/m2K 0.13 W/m2K

Party Wall U value 0.19 W/m2K 0.19 W/m2K 0.19 W/m2K

Window U Value 0.9 W/m2K 0.9 W/m2K 0.9 W/m2K

Thermal Bridging 0.05 0.05 0.05

Air Permeability & 

Ventilation

3 m3/hr/m2 

MVHR SFP 0.8 

HR 85%

3 m3/hr/m2 

cMEV SFP 0.2

3 m3/hr/m2 

EAHP SFP – 0.2

100 m3/h

Secondary Heating NA NA NA



Comparison of Mid Floor Apartment

Parameter Part L 2019

Gas Boiler

Part L 2019

Heat Pump

Part L 2019

Exhaust Air Heat 

Pump

Space Heating Boiler 91.3% Heat Pump 400% Htg & 

210% HW

EA Heat Pump 400% 

Htg & 210% HW

Controls Time & Temperature Time & Temperature Time & Temperature

HW Flow Restrictor on Shower

125 l/person/day

Flow Restrictor on Shower

125 l/person/day

Flow Restrictor on Shower

125 l/person/day

Lighting 94 lumen/cW

4 W/m2

94 lumen/cW

4 W/m2

94 lumen/cW

4 W/m2

Photovoltaic 0.6 kWp 0 0

Primary Energy/ C02 37 kWh/m2 / 7 kgCO2/m2 40 kWh/m2 / 8 kgCO2/m2 40 kWh/m2 / 8 kgCO2/m2

EPC/ CPC 0.28 / 0.26 0.29 / 0.28 0.29 / 0.28

RER 0.23 0.34 0.20



Going Forward



Technical Developments

• Primary Energy Factor 

• District Heating Schemes Primary 

Energy Factors



Guidance

• Water Efficiency Calculator

• Thermal Bridging Guidance

• Heat Pump Designer/ Installer

• Group Heating Systems



Overheating

Glare

Access to 
Daylight

IAQ

Condensation

Mould

Internal Environmental Quality



Questions


