
ñRetrofit & Replicateò

- terraced house refurbishment



The priorities were:

īto minimise heat losses from the building fabric;

īto install an easily replicable, efficient form of space and 

water heating;

īto reduce the energy requirements for lighting; 

īto utilise the most appropriate renewable forms of 

micro-generation

The Strategy

Assumed void property

īDecent Homes type 

refurbishment



óWhole-Houseô approach



Å100% LED fittings

ÅGreenLED 3.7w óAntaresô 

GU10 

Å150W for whole house

Å50,000 hrs lifespan = 20 years 

before replacement

Lighting



Solar Thermal Collectors



Hot Water Cylinder



The installed array



Achieving the CO2 Target



Fabric insulation - £8900 or £4.38/kgCO2/yr saved 

Triple-glazed windows/doors  - £9640 or £21.34/kgCO2/yr saved

Condensing boiler/central heating - £5000 or £3.16/kgCO2/yr saved

MVHR/airtight measures /testing - £3200 or £2.83/kgCO2/yr saved

Solar collectors and storage - £5300 or £7.49/kgCO2/yr saved 

Replacement LED Lighting - £2505 or £8.32/kgCO2/yr saved 

Photovoltaics - £4950 (with 50% LCBP grant) or £9.39/kgCO2/yr saved

Total - £39,495 or £6.10/kgCO2/yr saved 

Average tenant fuel bill reduced by over £600/yr

Achieving the CO2 Target



Achieving the CO2 Target

ÅSpace heating demand (SAP)

- 22 kWh/m²/yr [193 kWh/m²/yr]

ÅCO2 emissions (SAP)      

- 6 kg/m²/yr [54 kg/m²/yr]

ÅSpace heating demand (PHPP)

- 44 kWh/m²/yr 

ÅCO2 emissions (PHPP)      

- 25 kg/m²/yr



Water Conservation

ÅLow flush w.côs ï

Twyfords Flushwise 

(2.6/4.0 litres)

ÅAerated tap fittings 

ÅMira Eco shower 

head

ÅRainwater butt



Passivhaus review

Energy efficiency

ÅMinimal space heating  (Ò15 kWh/m2yr)

Å Primary energy Ò120 kWh/m2yr 

ÅMeasured using PHPP

Very low air leakage (to reduce heat loss and protect fabric)

Å Air leakage of less than Ò0.6 ach @50pa when tested in 

accordance with EN 13829

Efficient heat recovery ventilation

ÅTo achieve high comfort standard  



Retrofit insulation



Dry-lining and floors
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Loft and pitched roof
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ÅNordan NTech Passive 

windows 

ïtriple-glazed, 

ïframe insulated

ÅUw value = 0.7 W/m²K

Replacement Windows and Doors



Bedroom 2



Achieved 44 kWh/m2
L

Barriers

ÅFixed form and orientation

ÅFixed opening dimensions

ÅPlanning/ownership constraints

PH thermal performance?

ÅTarget around 30 

kwh/m2/yr?

ÅReplace floors with 

solid if possible

ÅOvercladding to 

entire terrace

ÅRaise roof to ease 

insulation bridging



Addressing Air Leakage



Addressing Air Leakage



Addressing Air Leakage



Alternative arrangement?



Addressing Air Leakage

Achieved 5.6 m3/hr/m2 @ 50 Pa   L

ÅWhole-house strategy

ÅRobust and practical solutions for all surfaces and jctns

ÅClear architectural information

ÅExperienced site supervisor

ÅEducation of, and supervision over, subcontractors

ÅTimescales - allow for intermediate testing!



Vaillant recoVAIR 275

Å83% efficient heat 

recovery

Heat Recovery Ventilation



HRV considerations

Heat exchanger location

ÅAccess to filters vs storage space

ÅLoft ïconsider thermal envelope 

and modular design

ÅIdeally short insulated 

intake/extract ducts

Circular ducts far more efficient

Åceiling heights? (oval ducts?)

Åkitchen extract? Recirc with filters

Åuse metal for durability

User controls

Åboost controls accessible and clear

Åunderstanding of window usage



What about air quality?


