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Existing Performance 

Average over 2 years before move was 
€4,242 per year. 

BER D2 Rating 289.86 kWh/m2/yr 

BER Emissions 73.02 kgCO2/m2/yr 

Energy Costs Existing House 2021/22 *Predicted & Actual 

Fuel Type Units KwH Price per Unit Total

Electric 4088 4138 € 0.32 € 1,308.16

Oil 1500 15527 € 1.35 € 2,025.00

Firewood 4 5175 € 300 € 1,200.00

Smokless Coal 12 3900 € 20 € 240.00

€ 4,773.16

Energy Costs Existing House 2020/21 Actual 

Fuel Type Units KwH Price per Unit Total

Electric 4088 4138 € 0.24 € 981.12

Oil 1500 15527 € 0.86 € 1,290.00

Firewood 4 5175 € 300 € 1,200.00

Smokless Coal 12 3900 € 20 € 240.00

€ 3,711.12

Old Annual Total Demand  € € 4,773.16

Old House Total Cost per Week € € 91.79

Old House Total Cost per Day € € 13.08



Condensation 



Mold 



Onsite   



Kitchen IAQ Data: December – April 

Average 1015 CO2  
ppm

Occupancy and 
Cooking Influenced

Maximum 200ppm + 

 



Kitchen IAQ Data: December – April 

Average 17.8 oC 

Kitchen is the Old 
Garage 

Huge Air Gaps 
Identified behind 
kitchen units during 
decant

Minimum Temp below 
15 oC 



Living Room IAQ Data: December – April 

Average 1166 CO2 
ppm

Solid Fuel Stove 
Present in Room 

High CO2  due to the 
Stove and Occupancy

Maximum 2000 ppm  



Living Room IAQ Data: December – April 

Average 22.1 oC

Highest Temperature 
In home. 

Maximum 30 oC + 



Bedroom Room IAQ Data: December – April 

Average 1365 CO2  ppm

Unacceptable but 
common Bedroom CO2

Levels

Maximum 2500 ppm +



Bedroom Room IAQ Data: December – April 

Average 18.7 oC

Acceptable 
Temperature for 
Bedroom (CIBSE)



Form Factor Bungalow 

Our Project 
Form Factor 
3.85 



Design 



Floor Details  

Old U-Value 0.57 W/m2K
New U-Value 0.11 W/m2K



Wall Details  

Old U-Value 0.57 W/m2K
New U-Value 0.10 W/m2K



Roof Details  

Old U-Value 0.147 W/m2K
New U-Value 0.125 W/m2K



Decrement delay

Very lightweight insulations may perform well on thermal 
conductivity, but they tend to perform poorly on decrement 
delay. 

My choice of insulation for the roof was based on 
Decrement delay. 

252 x 12.5kg Bags or 3.15 Tonnes of Cellulose 

Over 1.3 Tonnes in Comparison to PIR Insulation 



Thermal Bridging  

Total of 290 Linear Meters of Thermal Bridging Assessed and heat loss mitigated 



Thermal Bridging 



Window Specification 

Door U-Value: 0.60 W/m2K

Window U-Value: 0.71 W/m2K

Roof Light U-Value: 0.57 W/m2K 

1  2  3                4  5



Window Installation 



Airtightness  



Airtightness Test 



Ventilation   



Ventilation   

220 m3/h or 
60 Liters per second 



Renewables 

Heat Loss Indicator (HLI) Pre 
Works 2.69
Heat Loss Indicator (HLI) Post 
Works 0.71



Heat Pump Optimization 

Heat Loss Indicator (HLI) Pre Works 2.69
Heat Loss Indicator (HLI) Post Works 0.71



MicroGrid = HP + PV Microgeneration (5.92kW) + EV



PHPP 



PHPP RIBBON 

Result 
RIBA 461.4 kgCO2e/m3 GIA 

LETI 304.6 kgCO2e/m3 GIA

25% of Existing Retained
66% of all Walls Retained 100m2 

55 KM 

57 KM 

49 
KM 



Build Costs for Project

Price is €1,914 per m2 

Total Build Cost €360,000.00 

PH Extras Estimated €14,800 Maximum

5% Extra or €80 extra per m2 of floor area. 

Q1 2022 Costs €2,250 m2 of floor area 

PH EnerPhit Build Extra Over Costs 

Floor Insulation No Extra €0

Wall Insulation Extra €2,000

Roof Insulation Extra €2,000

Thermal Bridging No Extra €0

Windows Extra €0

Airtightness Extra €4,000

MVHR Extra €6,800

€14,800



Predicted Annual Running Costs

Average over 2 years before move was €4,242 per year. 

Predicted annual running cost €546 per year.

Over Mortgage total savings estimated 

€125,568.00 

Energy Costs Existing House 2021/22 *Predicted & Actual 

Fuel Type Units KwH Price per Unit Total

Electric 4088 4138 € 0.32 € 1,308.16

Oil 1500 15527 € 1.35 € 2,025.00

Firewood 4 5175 € 300 € 1,200.00

Smokless Coal 12 3900 € 20 € 240.00

€ 4,773.16

Energy Costs Existing House 2020/21 Actual 

Fuel Type Units KwH Price per Unit Total

Electric 4088 4138 € 0.24 € 981.12

Oil 1500 15527 € 0.86 € 1,290.00

Firewood 4 5175 € 300 € 1,200.00

Smokless Coal 12 3900 € 20 € 240.00

€ 3,711.12



Annual Running Costs

Average over 2 years before move was €4,242 per year. 

New Predicted annual running cost is €1,085 per year. 

New Predicted annual running cost is €546 per year if PV 
Included. 

Over Mortgage total savings estimated €106,947.00 

Over Mortgage total savings estimated €122,568.00 

Saving Per Year €3,687 - €4,226 

4 years payback for Full PH Standard 

Provisional Building Energy Cert A1 Rating 

23.06 kWh/m2/yr  

4.65 kgCO2/m2/yr 

Energy Costs Existing House 2021/22 *Predicted & Actual 

Fuel Type Units KwH Price per Unit Total

Electric 4088 4138 € 0.32 € 1,308.16

Oil 1500 15527 € 1.35 € 2,025.00

Firewood 4 5175 € 300 € 1,200.00

Smokless Coal 12 3900 € 20 € 240.00

€ 4,773.16

Energy Costs Existing House 2020/21 Actual 

Fuel Type Units KwH Price per Unit Total

Electric 4088 4138 € 0.24 € 981.12

Oil 1500 15527 € 0.86 € 1,290.00

Firewood 4 5175 € 300 € 1,200.00

Smokless Coal 12 3900 € 20 € 240.00

€ 3,711.12



Lessons Learnt 

• Embodied Carbon Materials – Advocate post project 

• Supply Chain Strength – Window Options, MVHR Options, Material Choice 

• Electrical Supply Upgrade – 12 KVA to 16 KVA (Future Car Charging and 
Induction Cooking)

• Optimized Heat Pump Installation – Floor Screed Thickness and Large Hot 
Water Cylinder 

• External Wall Insulation – Aluminum Rail Thermal Damage  (€200 per M2)  

• Cellulose and Wood Fibre – Attributes (Decrement delay)

• Diasen Cork Plaster – Used as an Insulation (0.037 W/mK)

• Considered Design – Multiple iterations 

• On Site Quality – Attention to Detail very important particularly to Airtightness 
at Passive House Levels (Airtightness Paint)  

• Window Area Consideration - €400 - €800 per m2, Overheating assessment, 
20 kWh/m2 solar gain limit 

• Domestic Hot Water Heat loss contribution to Internal Gains 

• Grants don’t work – removal of VAT much better Policy recommendation VAT 
€45,000.00

• Use €1800-€2000 per m2 as a rule of thumb cost estimate 

• Passive House EnerPhit Standard by Component very achievable – Can be 
above 25 kWh per m2 and still obtain Certification  
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