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Kilowatt House

(Difficult) Sustainable Retrofit of

Art Moderne

Concrete ‘Live-in Laboratory’





• Built 1936-38 in a disused 

quarry 

• Designed for Anthony 

Greenhill by Molly Taylor

• Experimental laboratory 

for music driving 

coloured light

• Art Moderne: asymettric, 

horizontal aesthetic, 

corner windows, ‘nautical’

• Concrete walls, Crittall 

steel single-pane windows



Why Difficult Retrofit?

• Designed to be a Live-in laboratory - not a cosy home!

• Reinforced poured concrete construction

• Big flat roof area, high ceilings, 30+ steel windows/doors



Crittall Windows & Doors



Crittall Windows & Doors



Why Difficult Retrofit?

• Designed to be a Live-in laboratory - not a cosy home!

• Reinforced poured concrete construction

• Big flat roof area, high ceilings, 30+ steel windows/doors

• Was cheap to heat with electricity in the 1930s, not now!

• Permanently damp: mould on walls & cills, rust on windows

• Seriously Draughty - steel windows/doors tend to warp

• Grade II listing – focus on preservation, not innovation



(Before) The Plan

H – E – E – E – E – L - P!

• Need to understand the physics: Greengauge & Wufi Pro

• How to get moisture off walls and windows, and away 

• Remove recent useless plastic/glass wool insulation

• Heating loads per room, radiators/ASHP output required

• Effective ventilation



The Plan

• Sustainable materials where possible

• Replace Crittall windows with double-glazed heritage copies

• Swap ineffective internal insulation for an effective system

• External insulation on flat roofs

• 30 PV panels (11kWp) and 2 x 13.5kWh Tesla batteries

• 3 Mitsubishi Ecodan ASHPs (2 x 8.5kW, 1 x 11.2kW – 3-phase)

• Additional radiators and MVHR



Crittall Windows & Doors

• Central to the Grade II listing!  🤔
• B&NES Conservation insist on retaining ‘original’ windows

• But… Critical dimensions are 25mm, not one inch, so…

  Definitely NOT the original windows!

🥳  🥂



External walls

existing

• Single-skin 230mm reinforced concrete walls and roofs

• 50mm ICI ‘Pioneer Block’ (aerated ground pumice/cement)



ICI Pioneer Block



External walls

existing

• Single-skin 230mm reinforced concrete walls and roofs

• Some 50mm ICI ‘Pioneer Block’ (aerated pumice/cement)

• Variety of expanded polystyrene sheets (loose) & fibreglass 

wool, all with big air gaps (from 2002-4 refurbishment)

• modern plasterboard and plaster skim coat



External walls

PLAN

Replace current ineffective insulation covering Pioneer Block 

with a 3-layer system of wicking materials (for concrete): 

• 20mm+20mm Diathonite Thermactive lime plaster

• 40mm Gutex Thermoroom fibre panels (+ 5-8mm adhesive)

• 5mm+5mm Lime Green Solo lime plaster top coat

• Breathable paint



Air Source Heat Pumps

• Zoning: Daily use for 2; 

Guest area; Big room

• Pipes of any size to 

using existing holes in 

structure

• Neighbour’s worry 

about noise based on 

inaccurate internet info



Roof Insulation

• Two flat roofs and 3 external balconies

• Bring flat ceilings inside the ‘warm envelope’

• Alutrix 600 VCL or Elotene Carrier adhered to Deck

• Innobond Tapered PIR insulation board, 210mm - 90mm 

• Rubberbond Epdm* adhered to Innobond

   (*If it’s good enough for Chicago Airport…)



30 PV Panels



MVHR

Mechanical Ventilation with Heat Recovery

• Warm air is drawn from kitchen, bathrooms & WC and 

expelled to outside after extracting 96% of its excess heat

• Incoming air is filtered, warmed up by heat recovered from 

the exhaust air, then blown into all living spaces, 

• We used radial layout – all rooms served by 1 (or 2) ducts 

from central supply and extract manifolds

• Changes all the air every 2-3 hours

• Extremely efficient - running cost only £40 p.a.



The Team

• Greengauge Building Energy Consultants

• Ecological Building Systems – Carlisle

• SolarSense (PV and ASHP) – Clevedon

• Prewitt Bizley (Retrofit architects) – Wells

• Nova Plastering – Radstock  

• R Groves & Son, builders – Frome

• Forbes Plumbing & Heating – Freshford

• KGH Electrical - Calne



RESULTS

•Our home is warm and comfortable (for first time ever!)

•Our 30 PV panels save est. 2.85 tonnes of CO2 every year 

and generated 5.59 MWh in April-August 2025

•Our Energy bill was £6,800 in 2019, £1,800 in 2025

•Our EPC was E (42) in 2021. By 2024 it was A (94)

• MVHR has eliminated condensation, mould and damp feeling

• Major investment: reduced running costs, increased value






