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Executive summary 
 
 

The Energy Saving Trust provided technical assistance for the design team of the Morn Hill 

development in the South Downs National Park near Winchester. This case study has been 

prepared to provide others in the housing industry with a high level technical overview of the steps 

taken and challenges faced in delivering two dwellings to Level 5 of the Code for Sustainable 

Homes. 

 

This case study focuses predominantly on the measures taken to meet the challenging energy 

target to reduce the regulated CO2 emissions to zero. It discusses the design considerations and 

technical implications of the fabric performance standards achieved, and details the measures 

that were chosen to address these. It also covers the various low and zero carbon energy 

generating technologies that have been installed to meet the Code for Sustainable Homes target. 

 

The aim of this case study is to highlight the challenges and solutions to the technical and 

practical challenges faced by smaller developers and design teams in achieving this exemplary 

energy performance target.  
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1. Development overview	
 
 
Greentithe is a small development firm with an aspiration to deliver exemplar sustainable 

homes that achieve standards which go significantly beyond the requirements of current 

policies and regulations. 

 

The Morn Hill development is comprised of two single storey dwellings located on the site of 

two former small dwellings in a green field location on the outskirts of Winchester. The 

development has been designed to reduce energy demand through passive design, highly-

insulated building fabric specifications and energy efficiency measures as well as the use of 

low and zero carbon energy-generating technologies. The project was carried out by 

Greentithe with the support of Barrett Lloyd Davis Associates architects and with technical 

assistance from the Energy Saving Trust and AECOM. 

 

The development is aiming to achieve Level 5 of the Code for Sustainable Homes (CSH), 

2008 version. The most challenging aspect of this is in meeting the mandatory CSH energy 

standard, which requires a 100% reduction in regulated emissions (emissions from regulated 

energy uses including space heating, hot water, lights and pumps and fans).  

 

Greentithe’s commitment to achieving CSH Level 5 played an important role in gaining local 

support and the planning permission to develop the scheme, particularly as the site is located 

within the recently designated South Downs National Park. 

 

 

 

Figure 1: Morn Hill development. Source of all photos: Greentithe/Adam Parker 
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2. Building design and fabric performance	
 

The design of the development was informed by the understanding that the form, scale and 

orientation of buildings have an impact on their overall energy consumption and also on the 

options which are available for improving energy efficiency and introducing low and zero 

carbon technologies. 

 

The dwellings are oriented with their facades facing North-South to benefit from greater solar 

gain and natural light as well as to maximise the potential for generating solar power. After 

considering the form and layout of the dwellings, high performance fabric was prioritised as 

the first approach to reduce the energy demand. Planning restrictions dictated the form of the 

homes but the implications of detached single storey dwellings, which have large surface area 

to volume ratio and therefore a high potential for heat loss, placed even more importance on 

designing a highly insulated and airtight building envelope to minimise heat loss and to enable 

the dwellings to achieve the energy requirements of CSH Level 5.  

 

The fabric specifications and other energy efficiency measures incorporated into the dwellings 

are summarised in * Awaiting final test results 

Table 1 alongside other standards. The specifications used for Morn Hill are broadly in line with 

the Energy Saving Trust’s recommended minimum performance specifications for building to 

CSH Level 5 and 6, as set out in Energy Efficiency and the Code for Sustainable Homes 

Levels 5 & 6,1 which provides guidance on designing and building homes that meet the 

mandatory energy requirements of higher levels of the CSH. The Morn Hill specification 

significantly exceeds the standards set for each element in Building Regulations Part L 2010, 

which do not imply overall compliance with Part L 2010 but set minimum mandatory 

standards for each individual element. 

 

 

 

 

 

 

 

 

 

 

                                                      
1 www.energysavingtrust.org.uk/Publications2/Housing-professionals/New-build/Energy-Efficiency-and-the-Code-for-
Sustainable-Homes-Levels-5-6-2008-edition 
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Part L 

2010 

EST 

Code 

Level 4 

Morn Hill 
EST Code 

Level 5&6 

Wall U-value (W/m2.K) 0.30 0.20 0.14 0.15 

Roof U-value (W/m2.K) 0.20 0.13 0.14 0.13 

Floor U-value (W/m2.K) 0.25 0.20 0.15 0.15 

Window U-value (W/m2.K) 2.0 1.52 1.10 0.83 

Door U-value (W/m2.K) 2.0 1.5/1.0 1.48 0.8 

Air Permeability (m³/m²/hr) 10 3 2.18* 3 

Thermal Bridging (y-value) 0.15 0.04 0.04 0.04 

Hot Water Tank Insulation (mm) N/A 80 100 80 

MVHR Efficiency 70% 85% 85% 85% 

Dedicated low energy lighting 75% 100% 100% 100% 

* Awaiting final test results 

Table 1: Morn Hill specifications compared to other standards 

 

The only real difference between the Morn Hill and EST Code 5&6 specifications is the 

window and door u-values. Better performing windows and doors were investigated but the 

additional capital cost was considered to be prohibitive when compared to the use of 

additional PV, which also provided better long-term financial returns for the future residents 

from the Feed-In-Tariff.  

 

The air tightness of the dwellings was recognised to be a crucial component of the energy 

strategy, given the high surface area to volume ratio the loss of heat associated with the air 

leakage through the fabric would be significant if not properly mitigated. At the design stage 

an air permeability level of 3m³/m²/hr at 50Pa was proposed, although a lower level of 

2.18m³/m²/hr at 50Pa was actually achieved in the air pressure tests following construction. 

This high level of performance was achieved as a result of using Structurally Insulated 

Panels, which are manufactured off site and enable many of the potential sources of air 

                                                      
2 Estimated value – EST guidance is expressed as British Fenestration Rating Council (BFRC) rating of B. BFRC 
ratings take into account several other factors as well as the u-values of windows. 
3 Estimated value – EST guidance is expressed as BFRC rating of A. 
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leakage to be designed out, and the care taken during construction to minimise the potential 

for air movement.  

 

The dwellings achieved a Heat Loss Parameter (HLP) of 1.02. The HLP measures the total 

fabric and ventilation heat losses from the dwelling, expressed per square metre of floor area 

per degree Kelvin difference in temperature (W/m2K). More recent versions of the CSH now 

use the fabric energy efficiency (FEE) approach to assess the performance of the building 

fabric.  

 

Some of the specific issues that arose from the design and delivery of the fabric and energy 

efficiency measures proposed for the dwellings are summarised below:  

 

 Although the homes needed to be highly insulated the developer wanted to avoid thick 

walls. Structural Insulated Panels were identified as a good solution for achieving high 

thermal performance levels and also minimising waste. These are a method of timber 

frame construction, consisting of composite panels of two boards with polyurethane foam 

in between, manufactured off-site and then delivered to the site and fitted together. 

 The facades of the buildings include large amounts of glazing, which can increase heating 

from the sun (solar gain), but if poorly insulated can lead to higher heat loss. North-facing 

glazing has the greatest potential for heat loss because it receives less solar gain, and 

therefore a reduction to the levels of North-facing glazing was considered. However, high 

performance windows were installed and modelling showed that a reduction to the 

North-facing glazing would have only a negligible impact on the space heating demand. 

 Once suitable solutions were identified to achieve the air-tightness level required, great 

care had to be taken throughout the construction so as not to compromise air-

tightness. All contractors and sub-contractors working on site, in particular electricians 

and plumbers were carefully briefed to ensure they minimised breaches of the building 

envelope and that when breaches were necessary hole sizes were kept to a minimum and 

were carefully insulated. An internal tar membrane was applied to the SIP panels, which 

were comprehensively glued and also taped for added protection (although the supplier 

advised that taping should not be necessary). The team found it difficult to find a foam 

product for sealing the windows and doors which had a Global Warming Potential of less 

than 5, required to score credits under a different section of the CSH assessment, and 

instead a Rockwool mineral wool insulation product was chosen, which was also carefully 

taped and sealed using mastic. More information and guidance for housing professionals 

on achieving high levels of air-tightness is given in the Energy Saving Trust Enhanced 

Construction Details publications.4 

                                                      
4 Energy Saving Trust, Enhanced Construction Details: Introduction and Use (CE297); Enhanced Construction 
Details: Thermal bridging and airtightness (CE302). 
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 Delivering a home with a high level of air tightness requires mechanical ventilation to 

ensure good internal air quality. Under Building Regulations homes with an air permeability 

of less that 3m³/m²/hr are required to use a mechanical ventilation system. Mechanical 

ventilation systems use electricity to drive the fans and therefore have the potential to 

increase energy consumption and CO2 emissions. However some systems have heat 

recovery, which uses the air from kitchens and bathrooms to preheat the air being 

delivered to other rooms. If the energy used to power the fans (referred to as the specific 

fan power) is low enough and the heat recovery efficiency high enough then such systems 

can reduce the overall CO2 emissions from a dwelling. The Energy Saving Trust 

recommend that MVHR systems have a specific fan power of less than 1W/l/s and a heat 

recovery efficiency of at least 85%, although there are systems on the market that perform 

much better than this.5 A high performance MVHR system was specified for the Morn Hill 

dwellings, linked to the heat pump that will be described in more detail in the following 

section. 

 The developer wanted to install internal wood-fired stoves to provide a source of 

immediate heat for the occupants. However it was recognised that there is a potential 

conflict between internal stoves and air tight, highly insulated buildings since the 

need for a flue can mean that an additional vent in the envelope is required which could 

compromise air permeability targets. To prevent this, the stove is closed combustion with a 

fully sealed air intake system. 

                                                      
5 Energy Saving Trust, Energy efficient ventilation in dwellings – a guide for specifiers (GPG268). 
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Figure 2: Block and Landscape Plan  

Source: BLDA Architects preliminary drawings 
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3. Zero carbon energy strategy 
 
 
To achieve Code for Sustainable Homes Level 5, dwellings need to meet a mandatory energy 

standard which requires the CO2 emissions associated with regulated energy uses (the 

energy uses covered by building regulations which include  space heating, hot water, lights 

and pumps and fans) to be reduced to zero. Although a significant proportion of this target 

can be met through a reduction in the energy use from the high performance fabric 

specification and energy efficiency measures described in the previous section, the use of low 

and zero carbon technologies is required to meet the residual energy demands and reduce 

the regulated CO2 emissions to zero. 

 

In assessing the relative performance of alternative technologies, the following considerations 

were taken into account: 

 Design requirements and constraints; 

 Overall CO2 emissions; 

 Code for Sustainable Homes credits; 

 Capital cost; 

 Running costs and financial benefits for residents, including available and proposed 

subsidies (including the Feed in Tariff and Renewable Heat Incentive); 

 Operational requirements, convenience and perceived desirability for future 

homeowner; 

 Suitability for a highly-insulated dwelling. 

Some technologies were considered unfeasible for technical reasons, including the use of 

wind turbines which were discounted because of the site’s location within an Area of 

Outstanding Natural Beauty and potential difficulty in securing planning approval. 

 

Greentithe were keen to minimise the amount of technology installed and the potential burden 

of operational and maintenance requirements that this might have for the future homeowners. 

Much of the research that has been conducted on the performance of low and zero carbon 

energy technologies in operation has indicated that commissioning and user behaviour can 

have a significant negative impact on their performance. The desire to make the equipment 

easy to operate and space efficient led to the developer choosing exhaust air source heat 

pumps (ASHP) to provide heating to the dwellings. Having no gas connection the options for 

delivering heat to the dwellings was limited although biomass boilers and ground source heat 

pumps were also explored. 
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The Nilan VP18 provides hot water and heats the fresh air entering the house. By combining 

an ASHP with mechanical ventilation and heat recovery the system provided the design 

simplicity that Greentithe were aiming for. The homes also have no wet heating system; 

instead the heating is delivered to each room through the ventilation ducts. The heat energy 

in the exhaust air leaving the house is recovered in the same way as an MVHR system and 

used to pre-heat the air intake to the heat pump. The high level of insulation and air tightness 

plays to the strengths of this system and should also minimise the operation of the heat 

pump, which uses electricity and could therefore be expensive if used too frequently. The unit 

measures 60 x 90 x 210 cm and includes an integrated hot water cylinder and integrated 

back-up emersion heater as required by regulations. An annual service to clean and 

rebalance the unit will be required.  

 

A knock-on effect of the relative simplicity of this solution was the lower capital costs. 

Although the Nilan unit was relatively expensive, the removal of the need for a separate 

MVHR unit and a wet heating system reduced the overall costs relative to the alternatives. 

The ASHP was chosen as a simple unit which could be integrated into the homes and easily 

explained to and operated by the user - it is installed in a single cupboard with four air ducts 

and a wet connection. EST research on heat pumps, Getting warmer: a field trial of heat 

pumps, 2010, concludes that simple systems can help to ensure that systems operate 

efficiently and effectively.  

 

There were a number of disadvantages associated with the strategy. The full advantage of 

the combined heat recovery and heat pump operation is not reflected in the Building 

Regulations compliance modelling because the system has not yet been fully assessed for 

inclusion within the product database and therefore default values have been used. Also, the 

latest information from the Government is that exhaust air source heat pumps are not 

currently being considered for inclusion in the Renewable Heat Incentive (RHI), which is due 

to be launched for domestic installations in October 2012. This is because such systems are 

not currently classified as ‘renewable’ under the European Union’s Renewable Energy 

Directive, because they do not rely solely on outside air. This situation may change but 

currently this means that the occupants may not receive RHI payments for the operation of 

their ASHPs. 

 

Thermostatically-controlled electric underfloor heating has been provided to the bathroom, en-

suite and cloakroom to enable a thermostat-triggered heat source when owners go away for 

significant periods. This will ensure that heating is provided should a crucial low temperature 

be reached. It was seen as being necessary as the ASHP’s performance relies on there being 

heat sources in the building in the form of people, solar gains, or technology such as the 

stove. A 6kW wood-burning stove was also included in order to provide a source of 

immediately-available heat. The masonry chimney provides a heat store, while the ventilation 
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system redistributes the heat from the fire around the house. The front elevation includes two 

large fixed windows oriented south-south-west to maximise temperature gain from the sun. 

The fixed windows are also adjacent to sections of internal masonry, which will help to 

provide thermal mass to act as a store of heat and provide an element of thermal inertia 

against temperature fluctuations. 

 

In addition to the ASHP, a large roof-mounted array of solar PV panels further reduces the 

dwellings’ CO2 emissions to meet the CSH Level 5 energy target. Sun path analysis was 

conducted by architect BLDA, which found that overshading of the sections of the roofs 

covered by PV over the course of a year was negligible. Eighteen 235W Sanyo solar PV 

panels were installed on each dwelling; providing a total installation of 4.23kW per dwelling. 

The panels cover a surface area of 23m2 on each dwelling and are positioned at the eastern 

end of the roofs at an inclination of 15°. Each system is estimated to produce around 3,600 

kWh per year and to save around 1900kg CO2 per year.6  

 

The key results of the as built SAP assessments (which are identical for both dwellings), are 

shown in Table 2 below. This includes the heat loss parameter (HLP), the target emission rate 

(TER) required for compliance with Building Regulations 2010, the Dwelling Emission Rate 

(DER) rate required for CSH Level 5 and the calculated DER for the dwellings. 

 

HLP 
TER 

(kgCO2/m
2) 

DER required 
for Code 
Level 5 

(kgCO2/m
2) 

Calculated 
DER 

(kgCO2/m
2) 

Reduction 

in CO₂ 
Emissions 

SAP 
Rating 

1.02 35.29 0 -2.71 107% 99 (A) 

Table 2: Morn Hill SAP Assessment Key Results 

                                                      
6 Figures from Amber Electrics and MCS Installer Certificates. The actual yields of the photovoltaic system can 
deviate from these values due to fluctuations in the weather, the efficiency of modules and inverters, and other 
factors. 
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4. Other features of the homes 
 
 

 
 
 
 
 
Figure 3 above indicates some of the other key environmental features of the homes which 

have been incorporated to meet CSH Level 5. These and other measures have gained the 

Morn Hill dwellings an expected a design stage CSH score of 85%, which meets the minimum 

score of 84% required for CSH Level 5. 

 

An underground rainwater harvester collects the water runoff from the roof. The water is 

filtered so the harvester can supply water to the toilets and washing machine to significantly 

reduce mains water usage. The bathrooms and kitchen have been designed to maximise 

water efficiency and reduce mains usage still further. An ecology strategy has been followed 

that creates an enhancement in the ecological value of the site and an increase in habitat 

creation, with the planting of indigenous new trees and wildflower mixes. 

 

The owners of the homes will benefit from reduced energy bills due to the buildings’ energy-

efficient design, renewable technologies and further energy demand reduction due to the 

energy efficient appliances installed, which include. A+ rated fridge-freezers, A++ rated 

dishwashers and A rated ovens. The PV panels will provide them with the opportunity to 

make money through the Feed In Tariff. The PV installations on each house were completed 

before any reductions to the Feed in Tariff, and benefit from a payment of 37.8 pence per 

kilowatt hour, which is secured for 25 years. Using the energy generated by PV to meet the 

Figure 3: Plan of one of the homes indicating sustainable features 
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house energy demands (rather than exporting it to the grid) provides the best cost returns to 

the homeowner. Space has therefore been created so that battery storage or hydrogen cell 

technology can be installed at a future date, to store the excess solar energy generated. 

 

Ewgeco monitoring devices are being installed to measure the electricity generated by the PV 

system, the electricity exported to the grid and the additional electricity imported from the grid. 

The devices monitor this in real time and historically. The Ewgeco displays electricity 

consumption using a ‘traffic light’ style display, comparing energy usage to an estimated 

average figure given the property size, number of residents and number of appliances in use. 

It indicates cost, energy use and carbon emissions. The Nilan VP18 Compact also includes a 

monitoring system. These devices will allow the owners to see the energy they are using and 

help them to reduce wastage. A Home User Guide will also be provided to future owners so 

that they are made aware of all the various design features of their new home and how they 

can operate the house in an efficient way. The developer will be monitoring the performance 

of the ASHP, PV and the overall energy demands of the homes in use, and will talk with 

future owners to assess how the energy strategy is working.  

 

 

Figure 4: Morn Hill PV arrays
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5. Programme and costs 

 
The design team was appointed October 2009, planning permission was granted June 2010, 

work started on site March 2011, and construction completed in December 2011. 

The costs for individual elements included: 

 Photovoltaic panels (4.23kWp supply and fit): £13,973 per house; 

 Nilan unit cost including delivery and commissioning: £6,793 per house; 

 Nilan ducting supply and fit: £2,420 per house; 

 Fire supply: £2,174 per house; 

 Installation of twin wall flue for fire: £1,400 per house; 

 Thermostatically controlled electric underfloor heating: £430 per house. 

The overall budget for the project was £559,000, of which £58,000 was design costs and 

£501,000 build costs – equivalent to an overall cost of £1,996 per square metre, as shown in 

Figure 5 below. 

Costs Total £/sqm £/unit 

Design £58,000 £207 £29,000 

Build £501,000 £1,789 £250,500 

Overall £559,000 £1,996 £279,500 

Figure 5: Morn Hill Costings 

 

Figure 6: Morn Hill with wood-burning fire on in the evening 
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6. Challenges of achieving Code for Sustainable Homes  
Level 5 
 
Achieving CSH Level 5 is recognised to be challenging, particularly for small developers. It is 

hoped that the experience of companies such as Greentithe can help to inform other 

developers and support them in meeting high sustainability targets. Some of the key 

challenges encountered during the Morn Hill project are discussed below. 

 
Overall process issues faced included: 
 
 Achieving CSH Level 5 inevitably increased both the design and buildings costs of the 

project. 

 The cost of the consultants’ time needed to deal with the number of design iterations 

involved in meeting the onerous CSH requirements was seen as being particularly 

significant by Greentithe as a small developer. Greentithe secured technical advisory 

support from EST and also carried out work in-house where possible, including 

undertaking the CSH assessment, in order to mitigate this. 

 The design process involved changing and testing numerous theoretical parameters, 

which meant that there were many re-runs of the SAP modelling process and the cost 

of this was high. On projects in the future the developer plans to purchase modelling 

software in order to be able to carry out some of the initial modelling in house. 

 It was challenging to find a contractor who priced the project realistically due to lack 

of experience in the market place of how to deliver the higher CSH levels. 

 It was vital to be mindful of CSH requirements throughout the design and 

construction process, but because of this early stage input and the formulation of a well 

thought out strategy the team experienced few issues during construction. 

Challenges relating to particular CSH credits included: 

 Sustainable Urban Drainage System credits were difficult to achieve. A shared 

sustainable foul drainage collector has been installed, which passively treats waste water 

so that water runoff is clean, and can be released into a below ground drainage field. 

 Achieving ecology credits was not expensive but it was hard to find an ecologist who 

could create cost-effective solutions and the requirement for doing this fell on the 

developer. It was felt that there was a lack of understanding on the part of ecologists of 

how to achieve higher levels of the CSH cost-effectively and this meant that finding a 

suitable ecology strategy took a long time. 

 The developer had limited control over the CSH credits relating to the sourcing of 

materials because they rely on suppliers and contractors providing detailed evidence. 
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Credits were therefore seen as being difficult to achieve, so the developer was wary of 

targeting this area too strongly. 

 The daylighting requirements for the home office credit of the CSH meant that a sun-

tunnel had to be added. 

 Water efficiency credits for indoor water usage meant that efficient showers were 

installed, but this was seen as potentially being in conflict with consumer demand for 

inefficient waterfall showers. 

 It was difficult to find suitable window foam products which achieved the credit limiting 

the Global Warming Potential of insulation products to less than 5, and it was necessary to 

be mindful of this credit throughout the project. 

 Sourcing well-insulated windows which met the optional ‘Secured by Design’ CSH 

credits proved to be challenging. A changeover of certification systems for this standard 

meant that few suppliers were able to provide up-to-date certificates at the time they were 

needed. Suppliers could also generally only provide either triple-glazed windows or triple-

glazed doors to this standard and not both, and the costs were high. In the end the 

Secured by Design credits were dropped and triple glazing was used except in the case of 

opening doors, which were double glazed. 

 
Greentithe are keen to reach the same levels of energy efficiency and carbon reduction in 

their future developments. When considering the potential for replicating the energy strategy 

used for Morn Hill in other developments, it should be taken into account that ASHPs could 

potentially be used in any location although their use in areas connected to the gas grid could 

be seen as a less sustainable option. Also the availability of roof space on future 

developments may limit the ability to copy the strategy. The results of the energy monitoring 

planned at Morn Hill will also be considered by Greentithe. 

 

The CSH Level 5 on-site carbon reduction target achieved in the Morn Hill dwellings is likely 

to be more challenging than the ‘zero carbon’ energy requirements planned for inclusion in 

the 2016 revision of the national Building Regulations. Although this is also expected to 

require 100% carbon reduction from regulated emissions the current proposals have 

suggested that a proportion of the emissions could be met through a payment into an offset 

fund called ‘allowable solutions’. This has implications for the strategy as a replicable design 

solution for developers who may not seek to attain such high levels of carbon reduction on-

site. In the future it may be possible to ease the design standards applied at Morn Hill by 

reducing u-values or the size of the PV array. Alternatively the higher standards could be 

used to reduce the cost of meeting the allowable solutions portion of the zero carbon 

methodology.  
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7. Project partners 
 
 Developer: Greentithe 

 Architect: Barrett Lloyd Davis Associates 

 Planning: PRO Vision Planning and Design 

 Main contractor: Hemdean Builders Ltd 

 Production of case study: Energy Saving Trust 

 Air source heat pump: Nilan (Supplier: Iso Energy) 

 Solar PV supplier: Amber Electrics 

 Wood-burning stove: Rais (Supplier: Robeys Ltd) 

 Structural insulated panels: The SIP Company Ltd 

 Window supplier: Rawington Limited 

 Warranty provider: Premier Guarantee 
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Further reading 
 

A complete list of Energy Saving Trust guidance for housing professionals can be found in 

‘Energy Efficiency is best practice’ (CE279). To download this, and to browse all available 

Energy Saving Trust publications, visit www.energysavingtrust.org.uk/publications/search  

 

 Energy Efficiency and the Code for Sustainable Homes Level 3 (CE290) 

 Energy Efficiency and the Code for Sustainable Homes Level 4 (CE291) 

 Energy Efficiency and the Code for Sustainable Homes Levels 5&6 (CE292) 

 Enhanced Construction Details: Introduction and Use (CE297) 

 Enhanced Construction Details: Thermal bridging and airtightness (CE302) 

 Fabric First - focus on fabric services improvements to increase energy performance in 

new homes (CE320) 

 Benefits of best practice: heating and insulation (CE11) 

 Benefits of best practice: windows (CE14) 

 Windows for new and existing housing (CE66) 

 Energy efficient ventilation in dwellings – a guide for specifiers (GPG268) 

 Domestic Low and Zero Carbon Technologies – Technical and practical integration in 

housing (CE317) 

 Getting warmer: a field trial of heat pumps 2010 

 A buyer's guide to heat pumps (EC322) 

 Renewable energy sources for homes in rural environments (CE70) 

 Monitoring energy and carbon performance in new homes (CE298)  

 Low Carbon Futures: Zero carbon case studies (CE310) 

 Greenwatt Way: A zero carbon homes newbuild case study (CE335) 

 

Contact details: 
 

GREENTITHE  
Mill House, Hartest,  
Bury St Edmunds,     
Suffolk  
IP29 4JN        
www.greentithe.co.uk 
 
 
 
 
 
 
 

 
Partner: John Perry 
Project Director: Neil Carr 
Barrett Lloyd Davis Associates 
Chartered Architects 
535 Kings Road 
London 
SW10 0SZ 
www.blda.co.uk 
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