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The Kingspan Lighthouse is a net-zero carbon home that has achieved the highest Level 
6 of the Code for Sustainable Homes in the UK. 
 
Zero carbon is the standard specified by the UK Government to 
which all new homes should be designed and constructed by 
2016. The Kingspan Lighthouse has achieved this and the other 
requirements of level 6 of the Code for Sustainable Homes by 
addressing aspects such as energy consumption and carbon 
dioxide emissions, water use, waste, pollution and surface water 
run-off, the use of sustainable materials, health and well-being, 
management and ecology. The Kingspan Lighthouse is net- 
zero carbon – it has zero carbon energy supplies for space and 
water heating and all electrical power demand for the home, 
including electrical cooking and appliances. Around 30 per cent 
of the water in the house has been provided from rainwater 
harvesting or water recycling systems. This achieves the Code’s 
requirement that no more than around 80 litres of potable 
(drinkable) water should be consumed per person, per day. 

The property includes solar control and sustainable 
technologies, water efficiency techniques, renewable energy, 
passive cooling and mechanical ventilation and heat recovery (MVHR), providing an adaptable, 
flexible space designed for modern living, intuitively integrating sustainability. The structure of 
the 93m2, two-and-a-half storey, two-bedroom house, is a simple barn-like form, derived from a 
40-degree roof, which accommodates a photovoltaics array. The sweeping roof envelops the 
central space – a generous, open plan, top-lit, double-height living space, with the sleeping 
accommodation at ground level. The living space uses a timber portal structure so that floors 
can be slotted between the frames or left open as required. This super insulated, airtight 
building fabric was designed to provide generous daylight levels and includes effective solar 
control. 
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Accommodating for Climate Change 
The Lighthouse seeks to address the challenges of future climate change and summer 
overheating. The Lighthouse is testing examples of‘ thermal heavyweight’ room ceiling surfaces 
within a lightweight structural system. Two different surfaces are demonstrated:  

 BASF PCM (Phase Change Material) plasterboard 
 Dense cement fibre board 

These surfaces help absorb daytime heat and then give it up to cooler night time purge 
ventilation. 

Selective Thermal Mass 
Phase changing material in the ceilings absorbs the room heat by changing from solid to liquid 
within microscopic capsules embedded in the board. This process is reversed when the room is 
cooled with the night air, working with the passive system of the windcatcher. 
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Passive Ventilation 
Located on the roof, above the central void over the staircase, the windcatcher provides passive 
cooling and ventilation. When open this catches the cold air forcing it down into the heart of the 
houses, living space and the ground floor sleeping accommodation, dispersing the hot air, 
allowing it to escape. The windcatcher also brings daylight deep into the plan of the house and 
provides the ground floor sleeping accommodation with secure night time ventilation. 

Solar Gain & Shading 
At Level 6 there is a mandatory heat loss parameter which demands high U-values for the 
building fabric - 0.8 W/m²K for the windows and 0.11W/m²K for the walls. As a result the ratio of 
glazing to wall in the Lighthouse is 18% as opposed to 25-30% in traditional houses. This drove 
our decision to locate the living space on to the first floor enabling us to maximize daylight and 
volume, with a top-lit double height living space. 

Shading to the west elevation is provided by retractable shutters restricting direct sunlight, 
minimizing heat gain in the summer. These can be folded away when not required to shade the 
space from evening sun. Future temperatures in the UK may reach those similar to southern 
Europe, however, our sun angle will remain low; we still need to maximize sun and daylight 
midseason and winter. The passive design of the house must balance the technical 
considerations with the occupants’ expectations who are more accustomed to light and airy 
living. 

The structure of the Lighthouse is a simple barn-like form, derived from a 40° roof 
accommodating a PV array. The sweeping roof envelops the central space – a generous, open-
plan, top-lit, double height living space, with the sleeping accommodation at ground level. The 
living space uses a timber portal structure so floors can be slotted between the frames or left 
open as required. 

It is constructed using Kingspan Off-Site’s TEK® Building System, high performance SIPS 
(structurally insulated panel based system) which, for the Lighthouse, will provide a high level of 
thermal insulation and performance– U-values of 0.11W/m²K and airtightness of less than 
1m³/hr/m² at 50Pa – reducing the heat loss by potentially two thirds of a standard house. 

Materials 
Although not mandatory to the Code, every building material and component used has been 
specified for its ability to optimise the house’s overall sustainability credentials and minimise 
embodied energy and maximise recycled content and reuse. 
These include:  

 Timber frame 
 Sweet chestnut cladding 
 Screw piles 
 Floating ground floor, replacing concrete slab 
 Wool carpet 
 Natural rubber flooring 

 


