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1. INTRODUCTION

The design of Springfi eld House is aiming to achieve and surpass level 6 of the stringent criteria of the Codes 
for Sustainable Homes. This will require the scheme to achieve a minimum of 90 credits in total, whilst also 
satisfying a number of the mandatory requirements. 

Additional thought will also go into this building’s overall thermal performance, utilising PHPP (Passive House 
Planning Package) to provide an in depth analysis throughout the design and build stages. 

Further thought will also go into material sourcing, life cycle analysis, detailed cold bridging analysis and 
condensation calculations. 



2. PRIMARY ENVIRONMENTAL DESIGN PRINCIPLES

In addition to achieving a code level 6 house, Springfi eld House is seen as the future of “low-tech / high-per-
formance” environmental construction. Using basic environmental principles, Springfi eld House will be one of 
the lowest impact builds in the country, paving the way for future low impact / high quality design.

Once built, the house will be monitored to ensure performance ambitions are met, starting to reduce the BPG 
(Building Performance Gap). Springfi eld House will become an icon in sustainable design and construction 
and will provide a signifi cant educational resource to local schools and universities. Below are the key envi-
ronmental design principles:

2.01 Solar Gain & Solar Shading - winter vs summer

 - The two timber clad ‘periscopic’ building elements (living & dining spaces) act as fi xed solar   
 shading , responding to the summer and winter sun angles. 

 - The hot summer sun is blocked out by the building fabric, whereas the cooler winter sun is able  
 to enter into the thermal envelope.

 - This provides a zero impact & season specifi c passive heating & cooling system.



2.02 Fabric First - highly insulated timber frame

 - U values (thermal transfer) of between 0.1 - 0.15 W(m2K) provide building fabric performance   
 more than 2 times better than current building regs.

 - Use of timber in the building industry helps to sequester carbon from the atmosphere

 - Timber frame construction ensures that the building is lightweight, robust and fl exible.



2.03 Thermal Mass - behind southern glazing and centralised in building core

 - Although concrete isn’t an inherently sustainable material it has a very high density,  more than  
 twice that of water. As a result, it has incredible thermal mass.

 - The in-situ concrete stair and plant room ‘trombe’ wall is positioned in the core of the building and  
 sits behind the large glazed wall. As a result, this dense element absorbs a lot of the suns heat, only  
 releasing it into the space once the internal temperature drops. This hugely improves the thermal  
 stability of the whole building. 

 - The core has plenty of openable windows and a high level roofl ight. With these open, the   
 prevailing wind can effi ciently fl ush the hot air out if the building starts to overheat.



2.04 Passive Ventilation - plan depth and openable window positions

 - Openable windows positioned to make the most of prevailing wind for through ventilation and   
 periodic air purging.

 - High ceilings (2.4m ground and 2.6m fi rst) and courtyard ensures plan depth : ceiling height ratio is  
 kept low. This maximises passive air fl ow around the building.

 - Openable roofl ight above building core allows for passive stack effect.



2.05 Material Sourcing - materials sourced from local woodland where possible.

 - 3 western red cedar trees from the adjacent Berry Hall Woodlands have already been earmarked  
 from the for the external cladding on the fi rst fl oor.

 - A mobile saw mill will be brought onto site to prepare the timber, which can then be fi xed to the  
 frame without any seasoning or treatment.

 - Internal partitions will be studded out using waste timber from the woodland where possible.



2.06 Natural Materials - natural fi bres and fi nishes

 

 - Carefully consider material selection for building fabric and external and internal fi nishes.
 
 - Specify natural materials internally to minimise off-gassing and improve internal air quality.



2.07 Glazing - mixture of triple glazing and low E double glazing 

 - All South facing windows / doors will be Low E double glazed, allowing maximum gains.

 - All East, West & North Elevations will be Triple glazed to reduce heat loss



2.08 Air Tightness - carefully consider air tightness levels.

 - Aim for air tightness of 3m3 /(h.m2 ) at 50 Pa (more than 3 times building regs).
 
 - Not too air tight to infringe wood burning stove performance



2.09 Log / Solar powered heating - carefully considered combination of heat sources

 - Eco Angus 18kW log gassifi cation boiler burns at 92% effi ciency, reducing waste and emissions.

 - Supply of log fuel available within 750m of the site, hugely reducing fuel footprint.

 - Solar thermal back up ensures hot water in the summer without the need for fi ring up the log boiler.



2.10 Solar PV Energy - net zero energy demands

The PV array will create 3812 kwh per year, hugely outweighing the energy demand of the house, hence 
providing the platform for zero carbon construction.



2.11 Tree Shading - new planting to provide additional seasonal solar shading

 - In the summer the bloom will ensure very little direct sun pierces the thermal envelope

 - In the winter the tree will drop its leaves allowing plenty of winter sun to pierce the building fabric



2.12 Reuse Site Spoil - excavation spoil used for proposed landscaping 

 - Hugely reducing impact on the UK’s landfi ll sites.

 - Reducing carbon footprint of transport to and from site.



3. CODE FOR SUSTAINABLE HOMES

This section of the Sustainability Appraisal will use the structure of the codes to provide evidence for planning 
that this scheme will meet code level 6.

ENE 1 - Dwelling Emission rate - 10 credits 

Predicted credits achieved: 10

Springfi eld House will achieve net zero CO2 emissions

The following renewables alongside with the highly insulated building envelope will ensure that the house will 
produce at worst net nero carbon emissions, however it is likely that this building will be ‘carbon positive’, a 
net producer of energy.

Solar Hot Water

 - 20 tube Kingspan DF 100 collector laying fl at
 - 300 lt single coil cylinder with back up immersion
 - Solar kit , controls, pump, 10mts stainless steel pipe work, anti freeze.
 - This system will make 1200 to 1300 kw per year .

4 kW Solar PV Array

 - 16 x REC 250 modules were No 1 in Photon Test in German 2010-2011 silver blue colour 1.6 x .99  
 mts landscape each.
 - Power One inverter 3.6 with ten year warranty.
 - 16 x Renusol Tubs with ballast to hold modules 30 degree angle in two rows
 - The PV array will create 3812 kwh per year, hugely outweighing the energy demand of the house

18kW Log boiler & 1500L Thermal Store

 - Burns at 92% effi ciency
 - Alongside thermal store only 1 burn required per day
 - Provide all heating linked with low capacity radiators
 - Provide majority of winter hot water 



Please see the construction detail below to see the typical external wall condition. The below ground detail 
provides a total U value of 0.12 and the above ground 0.14. These provide roughly twice the latest building 
regs U values and get close to the Passive House standard, the most rigorous environmental modelling 
package. 

ENE 2 - Fabric Energy Effi ciency - 9 credits 

Predicted credits achieved: 9

Please see the table below for verifi cation of Specifi c Space Heat Demand of 30 kWh/m²/year as calculated 
using PHPP. This is well below the required 38 kWh/m²/year for a detached dwelling.



ENE 3 - Energy Display Devices - 2 credits 

Predicted credits achieved: 2

Springfi eld House will achieve 2 credits under this heading with a correctly specifi ed VDU (Visual display unit) 
that will incorporate the following:

 - Local time
 - Current mains energy consumption (kW and kWh)
 - Current emissions in grams and kilogrammes of  CO2
 - Current tariff
 - Current cost
 - Accurate account balance information
 - Non-numeric visual representation of data
 - Historical consumption data

ENE 4 - Drying Space - 1 credit 

Predicted credits achieved: 1

Please refer to drawing ‘L-103 – Proposed Ground Floor Plan’ for location of large 6.1m high level retractable 
drying line in link space.

ENE 5 - Energy Effi cient White Goods - 2 credits 

Predicted credits achieved: 2

All white goods will adhere to the relevant EU energy ratings of at least: 

 - A+ rated fridge-freezer
 - A- rated washing machine and dishwasher
 - B rated washer/dryer

ENE 6 - External Lighting - 2 credits 

Predicted credits achieved: 2

All external and security lighting specifi ed will have a power output less than 150W and will be on PIR sensors 
and daylight cut-off sensors.

ENE 7 - Low / Zero Carbon Technology - 2 credits 

Predicted credits achieved: 0

Due to the small scale of Springfi eld House, it doesn’t make fi nancial or environmental sense to invest in a 
micro-generation scheme.

ENE 8 - Cycle Storage - 2 credits

Predicted credits achieved: 2

Please see location ‘L-104 – Proposed First Floor Plan’ to see proposed internal cycle storage.



ENE 9 - Home Offi ce - 1 credit 

Predicted credits achieved: 1

Please see ‘L-104 – Proposed First Floor Plan’ to see proposed location of home offi ce which will incorporate 
1.8m of wall space, 2 plug sockets and broadband / telephone connection. The sizing of the openable window 
allows for plenty of natural ventilation and the required daylight factor of 1.5%.

WAT 1 - Internal Water Use - 5 credits 

Predicted credits achieved: 5

Using low fl ow sanitary-ware and fi ttings the scheme will ensure the consumption level per person / per day 
will not exceed 80L.

WAT 2 - External Water Use - 1 credits 

Predicted credits achieved: 1

Please see ‘L-104 – Proposed First Floor Plan’  to see location of 2no. 120L wall mounted water butts.

MAT 1 - Environmental Impact of Materials - 15 credits 

Predicted credits achieved: 12

The following 5 building elements will achieve a minimum rating of A in the Green Guide

 - Roof    Green roof on highly insulated timber structure

 - External walls  Highly insulated timber frame construction with horizontal timber   
     cladding on fi rst fl oor and precast concrete cladding panel on ground  
     fl oor

 - Internal walls   Insulated timber stud with plaster or ply fi nishes

 - Upper and ground fl oors Upper fl oor to be insulated timber construction, with ground   
     fl oor to be XPS insulated concrete slab

 - Windows   Windows to be a mixture of triple and double glazed as    
     appropriate to sizing and orientation to provide the correct heat   
     demand requirement
 

MAT 2 - Responsible Sourcing of Materials (Basic Building Elements) - 6 credits 

Predicted credits achieved: 6

 - All basic building materials will be analysed with the MAT 2 calculator to ensure the full credit allo 
 cation is achieved.
 - In addition, all earth and hardcore for proposed landscaping will be sourced from the site   
 excavations.



MAT 3 - Responsible Sourcing of Materials (fi nishing elements) - 3 credits 

Predicted credits achieved: 3

 - All fi nishing building materials will be analysed with the MAT 2 calculator to ensure the full credit  
 allocation is achieved.
 - In addition all the western red cedar cladding will be sourced from the local woodlands (within ½  
 mile).

SUR 1 - Management of Surface Water Run-Off - 2 credits 

Predicted credits achieved: 2

 - The peak rate of run-off for the 1-year and 100-year events will not be increased by Springfi eld  
 House
 - The green roof will ensure that the additional volume of run off is greatly reduced
 - The large roofscape and permeable ground fl oor surface fi nishes ensures that the man-made   
 impermeable area of the site is not increased.
 - Drawings will be provided to show that the site will not fl ood in the event of a total drainage system  
 failure
 - There will be no discharge into watercourses for rainfall up to 5mm
 - All run-off from hard-surfaces will receive an appropriate level of treatment in accordance with the  
 SUDS manual

SUR 2 - Flood Risk - 2 credits 

Predicted credits achieved: 2

Spingfi eld House is situated in a site confi rmed to be of low annual probability of fl ooding (zone 1)

WAS 1 - Storage of Household Waste - 4 credits 

Predicted credits achieved: 4

Broadland Authority had a recycling scheme in action. Please see ‘L-104 – Proposed First Floor Plan’ for 
location of fi xed and segregated recycling and waste storage.

WAS 2 - Construction Site Waste Management - 3 Credits 

Predicted credits achieved: 3

 - A minimum of 85% of non-hazourous waste will be diverted away from landfi ll. 
 - All hardcore an excess spoil from the excavations will be used for the proposed landscaping.

WAS 3 - Composting - 1 credit 

Predicted credits achieved: 1

Please see  ‘L-104 – Proposed First Floor Plan’ for location of home composting facilities



POL 1 - Global Warming Potential of Insulants - 1 credit 

Predicted credits achieved: 1

All insulation materials will have a GWP lower than 5

POL 2 - NOx Emissions of Space and Hot Water Heating Systems - 3 credits 

Predicted credits achieved: 0

There is no gas available on site, so Springfi eld House can’t gain any credits here, although a log gassifi ca-
tion boiler will drive the heating and hot water systems. An evacuated tube solar panel will provide additional 
hot water in the summer. 

HEA 1 - Daylighting - 3 credits 

Predicted credits achieved: 3

 - The kitchen will achieve a daylight factor of more than 2%
 - All living rooms, dining rooms and studies will have a daylight factor of more than 1.5%
 - Due to the large full height openings, 80% of the working planes in the kitchen, living room, dining  
 room and study will receive direct daylight from the sky

HEA 2 - Sound Insulation - 4 credits 

Predicted credits achieved: 4

Springfi eld House is a detached dwelling

HEA 3 - Private Space - 1 credit 

Predicted credits achieved: 1

Please see drawing ‘L-103 – Proposed Ground Floor Plan’, showing the precise location of a terraced out-
door courtyard space. This has been specifi ed to meet the minimum space requirement and is accessible to 
disabled people and only accessible to the occupants of the dwelling.

HEA 4 - Lifetime Homes - 4 credits 

Predicted credits achieved: 4

All relevant Principles of The Lifetime Homes guidance have been addressed throughout the design.

MAN 1 - Home User Guide - 3 credits 

Predicted credits achieved: 3

A detailed ‘Home User Guide’ will be provided relating to the dwellings operation, in addition to guidance on 
the building’s surroundings and detailed maintenance schedules for the Green Roof and renewable technol-
ogies.



MAN 2 - Considerate Constructors Scheme - 2 credits 

Predicted credits achieved: 2

The contractor will provide evidence to prove that they will exceed best practise under CSS and will score at 
least 32 points, with 4 in every category.

MAN 3 - Construction Site Impacts - 2 credits 

Predicted credits achieved: 2

 - Regular monitoring of the site impacts will be undertaken by the contract administrator
 - Procedures will be put in place covering at least 4 of the 6 relevant items.

MAN 4 - Security - 2 credits 

Predicted credits achieved: 2

An architectural liaison offi cer (ALO) will be brought on board to advise on crime prevention and building 
security.

ECO 1 - Ecological Value of Site - 1 credit 

Predicted credits achieved: 0

Springfi eld House does not lie on a site of low ecological value.

EC0 2 - Ecological Enhancement - 1 credit 

Predicted credits achieved: 1

Torc Ecology will be appointed to suggest ecological improvements to the site. All key recommendations will 
be carried out with an additional 30% suggested and carried out by the contractor.

ECO 3 - Protection of Ecological Features - 1 credit 

Predicted credits achieved: 1

Please refer to the Ecological Assessment carried out by Torc Ecology specifying working methodologies for 
protecting features of ecological value during the construction period.

ECO 4 - Change in Ecological Value - 4 credits 

Predicted credits achieved: 4

 - The proposed wild fl ower green roof will greatly increase the number of species on the site
 - Seed mix for semi-shaded areas will line hedgerows to ensure further additional species per hectare
 - The overall change in species per hectare will be greater than 9



ECO 5 - Building Footprint - 2 credits

Predicted credits achieved: 0

As a two storey building, Springfi eld House cannot achieve any credits here.

TOTAL PREDICTED POINTS ACHIEVED: 95

4. CONCLUSION

In conclusion the above report demonstrates that Springfi eld House will achieve the required 90 points to 
gain code level 6. Alongside may other environmental design principles, Springfi eld House will become a 
precedent for low impact / low energy / low cost environmental design in Norfolk and the country as a whole. 

------------------------------------------------------------------
END




