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1. Scope of Report & Executive Summary

1.1 Scope of Report

The aim of this study is to develop an appropriate energy performance specification for a given house, to be 

compliant with Irish Building Regulations and meeting the EU NZEB target of 30 kWh/m²/yr, based on an 

accurately modelled DEAP assessment of same. 

An initial preliminary analysis has been undertaken to explore possible solutions. A base specification was taken as 

the starting point and incremental steps applied to the base to explore the impacts. A summary of the measures and 

the results are outlined in Section 2 of this study. Some generic values were used in the preliminary analysis to 

establish if any of the particular options met the criteria or arrived close to the criteria of 30 kWh/m²/yr. The impact 

and findings of alternative solutions were recorded and used to establish an optimal solution. The theoretical optimal 

solution was then tested with actual product information and details sourced from suppliers and manufacturers. 

Further refinement was then carried out to ensure the target was met.   

1.2 Executive Summary 

A number of steps were taken to ascertain how to achieve the required compliant specification. 

Two distinct options emerged from the analysis:  

 one using a gas boiler, solar hot water, MVHR and Solar Photovoltaics

 one using a heat pump, MVHR and Solar Photovoltaics.

The heat pump option was determined to be the optimal solution and some tweaks were carried out to further refine 
this and produce an outline design and specification. The outline specification achieves the required brief and 
exceeds it to achieve an A1 rating. 

The optimal solution adopted a fabric first approach but has sought to keep this optimal – although lower levels can 
be achieved, an optimal level has been arrived at in the study. With very low U value levels of insulation, coupled 
with low levels of air tightness through using MVHR, the study has arrived at a solution whereby the space heating 
requirement is well below the standards of a current Part L 2011 compliant house. The baseline specification in this 
study has a space heat requirement of 3186 kWh/y. With the optimal solution proposed, the space heat requirement 
is reduced by almost 50% to 1587 kWh/y. The heat loss in January in the optimal solution is 1835W – this is the 
max for any of the 12months – giving good flexibility in the choice of heating systems as the number of heat 
emitters required will be substantially lower than current Part L 2011 compliant house. 
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2. Preliminary Analysis

A baseline set of data was established to commence the preliminary analysis. The base line was taken from the 
Aecom Study for the Department of Housing,, Planning and Local Government dated 05 April 2018 titled 
Calculations for Part L 2018 TGD: Dwellings – the specification is summarised at  appendix A1.  

The following summary  is for the out puts from the specification above in DEAP and will give the summary by 
which the preliminary analysis will be compared for each of steps taken: 

Model Total 
Heat 
Loss  

(W/k) 

Annual 
Hot water 
demand 

Annual 
Space 
Heat 
Demand 

RER Deliver 
Energy(kWh/yr/m2) 

Primary 
Energy 

(kWh/yr/m2) 

BER 

Base 

(spec given 
above) 

191 3131 3122 22.5 45.21 48.98 A2 

Following from the study in ENEN 9101, the core principles establish in that study were applied through a list of 
steps to assess the impact on the energy use through 2 options: 

Option 1. MVHR, Gas Heating  with Renewable Solar & PV 

Step no. Description Rational 

Base + 
Step 1 

Replace natural ventilation with Mechanical 
Ventilation Heat Recovery. Use Vent Axia 
Kinetic Plus E with rigid ducting.. Specific Fan 
power 0.74. Efficiency 80% 

Ventilation heat loss in base model is 88 W/K. 
Controlling the ventilation will bring this value 
down. Additional power to run system will need to 
offset against improved heat loss. Initial revised 
figure is 53 W/K. Air tightness improved to 3ACH 
brings the figure down to 40W/K 

+ Step 2 Add solar hot water to existing water heating. 
Replace tank with 250L tank – combined 
cylinder with 100L of solar storage. Cylinder 
Thermostat. Solar powered solar water heating 
pump.  8m2 of flat plate glazed panels. 
Insulating the primary pipe was included. 

The hot water heating requirement is 3131. For a 
house this size, this is standard. Providing 
renewable source for part of the heating will 
impact the overall HW requirement. It is noted that 
the entire south side of the roof will be almost 
covered in panels as PV is also in place. 

Base + 
Step 3 

Increase the U value of the windows to 0.7 This reduces the heating  demand  as  heat loss 
through the building fabric reduces. This small 
adjustment brings the PE to below 30kWh/yr/m2 

Base + 
Step 4 

Increase U value of walls to 0.1, roofs to 0.09 
and floor to 0.11. Improve Y factor value to 
0.03. 

This reduces the heating  demand  as  heat loss 
through the building fabric reduces. This These 
adjustment brings the PE to below 25kWh/yr/m2 
into A1 category 
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Option 2. MVHR, Air to Water Heat Pump with Renewable PV 

Step no. Description Rational 

Base + 
Step 5 

(same as 
step 1) 

Replace natural ventilation with Mechanical 
Ventilation Heat Recovery. Use Vent Axia 
Kinetic Plus E with rigid ducting.. Specific Fan 
power 0.74. Efficiency 80% 

Ventilation heat loss in base model is 88 W/K. 
Controlling the ventilation will bring this value 
down. Additional power to run system will need to 
offset against improved heat loss. Initial revised 
figure is 53 W/K. Air tightness improved to 3ACH 
brings the figure down to 40W/K 

+ Step 6 Replace gas boiler with air to water heat pump. 
Dimplex A8MX with radiators. 542% efficient 
for space heating.. 202% efficient for water 
heating. 

This will increase electrical requirements. This 
will need to be offset against efficiencies in 
system.  There will be a renewable contribution to 
offset against additional required load. 

+ Step 7 Increase PV to 1.45 Wp Increase renewable supply to supply heat pump.  

+ Step 8 Increase U value of walls to 0.1, roofs to 0.09 
and floor to 0.11 and windows to 0.7. Improve 
Y factor value to 0.03. 

This reduces the heating  demand  as  heat loss 
through the building fabric reduces. This These 
adjustment brings the PE to below 25kWh/yr/m2 
into A1 category 

The following table and graphs summarizes the results from the steps taken above: 

Model Total 
Heat 
Loss  

(W/k) 

PE for 
Main 
Water 
Heating 

Annual 
Space 
Heat 
Demand 

RER Deliver 
Energy(kWh/yr/m2) 

Primary 
Energy 

(kWh/yr/m2) 

BER 

Base 191 4853 3122 22.5 45.21 48.98 A2

+ Step 1 143 4853 1308 26.1 35.94 41.13 A2 

+ Step 2 143 2911 1360 42.6 25.91 30.10 A2 

+ Step 3 135 2911 1092 44.2 24.19 28.20 A2 

+ Step 4 117 2911 615 47.4 21.12 24.83 A1 

+ Step 5 143 4853 1308 26.1 35.94 41.13 A2 

+ Step 6 143 4306 1277 42.2 14.90 30.99 A2 

+ Step 7 143 4306 1277 48.6 13.40 27.87 A2 

+ Step 8 117 4306 559 47.9 12.62 26.26 A2 
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Impact of steps on Annual Space Heat Demand 

Impact of steps on Primary Energy 

The results were in line with the strategy in the study in ENEN 9101 whereby a fabric first approach combined with 
MVHR has substantially reduced the annual space heating requirement. Both options are achieving the target value. 
As can be seen from the above steps, there is little between the 2 options from a Primary Energy requirement. 

The next section will review which option is optimal. 
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3. Optimal Solution

The previous section arrived at 2 options for achieving the NZEB standard.  

The following table will compare and contrast the 2 options with a view to arriving at an optimal solution: 

Comparison 
Item 

Option 1 – MVHR, SHW, PV Option 2 – MVHR, Heat Pump, PV 

Heat Loss 

Requirements for balancing heat loss are 
slightly advantageous as the requirement is 
slightly lower 

Renewable 
Energy Ratio 

Space on the roof is limited for additional PV 
as both PV and Solar panels are present. 

Slightly higher ratio. Could be improved with 
more PV added to roof. 

Energy Source Gas boiler relies on a fossil fuel.   All electric solution dependent on
electricity. Moving towards carbon
neutral production.

 More PV can be used as Heat pump
required run continuously for long
periods in a day.

Fuel cost Currently gas is approx. one third cheaper 
than electricity. 

Electricity more expensive than gas. 

Delivered 
Energy 

Substantially higher relative to Option 2. Substantially lower at approx. 12.5 
kWh/yr/m2. With improvements in PE factors 
in the future, the primary energy required will 
decrease. 

Industry 
knowledge 

Older technology around gas boilers. Easier 
to maintain 

Heat pump technology is relative new. Good 
level of knowledge in construction industry. 

Cost From Aecom Study, high level costs for gas 
boiler system, solar hot water, PV and 
MVHR is approx. €20,500.  

From Aecom Study, high level costs for heat 
pump system, MVHR and PV(Optimal 
solution will have 2.3kWp) is approx. 
€22,500. Less maintenance costs envisaged in 
this option as there are less systems. Over the 
lifespan of the systems (20 years with regular 
maintenance) the reduced maintenance costs 
make this option cost optimal 
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Fabric Lower U values to fabric elements requires 
more material and modelling of junctions. 
Moving away from standard construction and 
standard construction skills. 

Lower U values to fabric elements requires 
more material and modelling of junctions. 
Moving away from standard construction and 
standard construction skills. Optimal solution 
will propose higher U values and Y factor. 

Number of 
Technologies 

4 main technologies used – MVHR, PV, 
SHW, Gas boiler. 

3 main technologies used – MVHR, PV, Heat 
pump. 

Maintenance More technologies to maintain Less technologies to maintain. All electrically 
based so one engineer could maintain all 
systems. 

Future 
Flexibility 

Roof limited to PV panels in this option. Future developments in electrification of the 
home including electric car charging could be 
make use of further PV installed on the roof. 

3.2. Optimal Solution 

The solution proposed has taken the MVHR, Heat Pump and Photovoltaic solution set out after step 8 and has added 

additional PV to cater for the additional electrical loads of running the Heat Pump and MVHR. The proposed 

specification has opted for very low fabric levels but not extremely low levels to optimise construction skill sets and 

industry knowledge towards mainstream solutions. 

The optimal solution has been chosen as follows: 

Element Specification Reason 

External Wall U 
Value(W/m2K) 

0.15 Optimise amount of insulation. Use of 
ACDs. Standard construction method 
on site.

Floor U-value (W/m².K) 0.14 Optimise amount of insulation. Use of 
ACDs. Standard construction method 
on site. 

Roof U-value (W/m².K) 0.11 Optimise amount of insulation. Use of 
ACDs. Standard construction method 
on site. 

Windows and glazed doors 
U-value

0.7 W/m².K Triple glazing. low E (En = 0.05, 
soft coat), argon filled, aluinium 

Readily available. Gives better payback 
over double glazing – refer to author’s 
ENEN 9102b project. 

Thermal Bridging Y-value 0.08 Use of ACDs keeps construction 
simpler. 
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Thermal mass Medium 

Air Permeability (m³/hm² @ 
50Pa) 

3 Coupled with MVHR for greater 
reduction in heat loss. 

Ventilation strategy MVHR Substantial reduction in heat loss – 
over 50% reduction in heat loss dueto 
ventilation – 88W/K to 40W/K 

Space heating and hot water 
system 

Air to water Heat Pump Highly efficient heating system(542%) 
and water heating(202%) 

Heating system efficiency 542% 

Secondary space heating 
system 

None 

Controls Time and temperature zone control

Central heating pump High efficiency pump (energy consumption 
of 52kWh/yr)

Hot water demand Based on floor area; 1 shower with 6 
litres/min flow restrictor 
1 Bath; No electric showers; Overall target of 
125 litres/person/day

Hot water cylinder size 250 litres; 100mm factory insulated 

Lighting 100% low energy lighting, conforming to the 
following specification: · A+ Rated Bulbs; · 
94 lumen/cW; · 4 W/m2

PV panels Orientation - South; Tilt -40; over-shading – 
none;  2.3 KWp 

Increased to counteract electrically 
demand from MVHR and Heat pump 
systems.  
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4. DEAP Assessment 

 

The following is a summary of the optima l DEAP assessment: 
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5 Specification and Schematics 

The following is the specification for the key elements of the house to achieve the optimal solution: 

ITEM Description 
Walls 200mm KORE silver EPS EWI 

on 215mm Blockwork. StoTherm 
external render system.  

Floors 100mm screed on 175mm KORE 
Floor EPS70 Silver 
(0.031W/mK)  

Roof  200mm KORE Lock EPS70 
Silver + 100mm KORE 
Warmsark EPS100 Silver - 
0.11W/m2K 

Windows 
& Doors 

Munster joinery Eco clad triple 
glazed windows. Argon filled. 
Soft coat Low E. U value 0.7. 

Air 
Tightness 

Proclima Intello plus membrane 
to under side of ceiling joists at 
roof. Continued to external wall 
and bonder to gypsum hard coat 
plaster coat on blockwork. 
External wall to have 50x50 
softwood battens fixed to wall  to 
provide service zone. Infill with 
50mm mineral wool. 12.5mm 
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plaster board and skim on 
battens. 

MVHR Vent Axia Kinetic Plus E with rigid 
ducting.. Specific Fan power 0.74. 
Efficiency 80% 

Heat Pump Dimplex A8MX 

Cylinder 250L A class Dimplex Cylinder 
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Radiators Quinn QV 1043W 
Heat output 559W. 
4no. required  
 
Radiators to be placed in main 
living and circulation areas. 

 
PV panels Dimplex DXPV230/230/2/5. 10 panel 

array. Invertor, generation meter, roof 
mounting panels, cabling. 16.8m2. 

 
   
   

 

See Appendix for more detail on specifications. 
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Schematics: 

Schematic Ground Floor 
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Schematic First Floor 
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APPENDIX A1  Aecom Specification 

Element Specification

External Wall U Value(W/m2K) 0.13

Floor U-value (W/m².K) 0.14

Roof U-value (W/m².K) 0.11

Windows and glazed doors U-value 0.9 W/m².K

Window type Triple glazed, low E (En = 0.05, soft coat), argon filled, PVC  

Windows and glazed doors g-value 0.6 

External door U-value (W/m².K) 1.5 

Thermal Bridging Y-value 0.05

Thermal mass Medium

Air Permeability (m³/hm² @ 50Pa) 5 

Ventilation strategy Natural ventilation with intermittent extract fans in wet rooms 

Space heating and hot water system Mains gas condensing gas boiler, room sealed, flue fan 

Heating system efficiency 91.3%

Secondary space heating system None

Controls Boiler interlock; Time and temperature zone control 

Central heating pump High efficiency pump (energy consumption of 52kWh/yr) 

Hot water demand Based on floor area; 1 shower with 6 litres/min flow restrictor 
1 Bath; No electric showers; Overall target of 125 
litres/person/day

Hot water cylinder size 120 litres; 100mm factory insulated 

Lighting 100% low energy lighting, conforming to the following 
specification: · A+ Rated Bulbs; · 94 lumen/cW; · 4 W/m2 

PV panels  Orientation - East/ West; Tilt -30; over-shading – none;  1.15KWp
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APPENDIX A2 Specification Details 

Wall Specification 
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Floor Specification 
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Roof Specification 
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Air Tightness Membrane 
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MVHR 
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Heat Pump 
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Hot Water Cylinder 
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Radiators 
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Photovoltaics  
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