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1 Introduction and Background Information  

1.1 SMD/2022/0230 
A planning application was submitted on 03/05/2022 for an Eco House replacement dwelling at the 

site Wildwood, Farley Lane, Alton, Staffordshire Moorlands, ST10 4BZ. The dwelling has been 

designed using Passivhaus principles. Per paragraph 1.4 of the Planning Statement “the applicant’s 

intention [is] to replace the existing property with a new eco-friendly dwelling that will deliver a high 

quality, sustainable form of development, adopting a “fabric first” approach, and aspiring to be net 

zero carbon”. Subsequently, planning permission was granted via the Planning Applications 

Committee on 11/08/2022, subject to several conditions.  

1.2 Condition 5 
Extract from the Decision document of SMD/2022/0230 dated 12/08/2022  

“Prior to the construction of the dwellinghouse hereby approved, details of the sustainable features 

to be included to make the building net zero and their precise siting and design, shall be submitted to 

and approved in writing with the Local Planning Authority. The submitted details shall include 

information as to how the combination of features will achieve a net zero dwellinghouse. The 

development shall be undertaken in accordance with the approved details and shall be retained for 

the lifetime of the development.  

Reason:- To ensure the dwellinghouse achieves the sustainability credentials outlined within the 

Planning Statement and to comply with the Design Guide SPD.” 

1.3 Defining ‘Net Zero’ 
There are multiple definitions of ‘Net Zero’, however for buildings the Government tends to lean 

towards expert sources such as RIBA, LETI and UKGBC. Based on these sources, in the Government 

Sustainability and Net Zero Design Guide, March 2022, ‘Net Zero’ is defined as: 

“When the amount of carbon emissions associated with the building’s operational energy on an 

annual basis is zero or negative. A net zero carbon building is highly energy efficient and powered 

from on-site and/or off-site renewable energy sources, with any remaining carbon balance offset.” 

Source https://www.gov.uk 

1.4 Offsetting of Carbon 
The Staffordshire Moorlands Climate Change Plan Part 2 defines Carbon Offsetting as:  

“A carbon offset is a reduction in emissions of carbon dioxide or other greenhouse gases made to 

compensate for emissions made elsewhere. This includes things like land restoration or the planting 

of trees.”  

Source https://www.staffsmoorlands.gov.uk/article/6619/Climate-Change-Emergency-Declaration 

 

  

https://www.gov.uk/
https://www.staffsmoorlands.gov.uk/article/6619/Climate-Change-Emergency-Declaration
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2 Technical Specification of the Dwelling 
The house is designed using Passivhaus principles to ensure it offers the highest levels of thermal 

efficiency and air tightness, whilst making the most of south facing glazing to provide solar gains. The 

dwelling is also designed to have both low embodied carbon (in its build) and low operational carbon 

(in its use).  

It uses the principle of designing with a “Fabric First” approach to ensure a highly energy-efficient 

building. This, combined with the meticulous execution of the build details and the use of high-

quality components leads to a building with a high level of energy efficiency, which in turn means a 

low energy demand, that can be met primarily by using onsite renewable energy production. 

Batteries and a large hot water store will be used to even out supply and demand.  The building’s 

orientation and windows are designed to provide good natural light and optimise winter solar 

gain/summer shading to prevent overheating - reducing the amount of energy required to heat/run 

the building. Large, shaded windows on South, East & West elevations with small windows on North 

elevation. 

The following sections detail technologies used in the building.  

2.1 Fabric of the Building 
The main structure of the building will be an off-site manufactured, high performance insulated 

timber frame. This will be built in a controlled factory environment to the highest quality levels that 

are not achievable on site. By adopting a fabric first approach, the building will minimise heat losses 

and thus, reduce the energy required to maintain a comfortable living environment. To achieve this 

we will be using a design that is significantly in excess of what Building Regulations demand. The 

below table details U values for elements of Wildwood versus what Building Regulations limits are 

both at the point of when the application was submitted, and the subsequent update from June 

2022 (the lower the U value, the better – less heat transfer). This shows the U values for Wildwood 

are significantly better than what is required by Building Regulations. 

U Values W/m2.K Wildwood Building Regs Fabric Maximum Limits 

Element Submitted April 2022 Building Regs 2010 
(2016 Amendment)* 

Building Regs 2010 
(June 2022 onwards)** 

Roof 0.11 0.20 0.16 

Wall 0.11 0.30 0.26 

Floor 0.10 0.25 0.18 

Windows 0.82 2.00 1.60 

Doors (inc. Glazed) 0.89 2.00 1.60 
Figure 1 - U Values comparison, source *,** https://www.gov.uk/government/publications/conservation-of-fuel-and-
power-approved-document-l 

2.2 Heating and Hot water System 
To provide hot water and heating a 14 kW Air Source Heat Pump (ASHP) will be utilised. To maximise 

the benefit of the ASHP this will be paired with an underfloor heating system (UFH) to distribute the 

heat load throughout the building. Domestic Hot Water (DHW) will also be provided for by the ASHP, 

this will be stored in a highly thermally insulated cylinder which will also be fitted with an immersion 

element which will use excess solar PV energy generated on site to directly heat water for the house. 

The ASHP will be located directly outside of the plant room on the north-east (road) side of the 

building to ensure it operates under minimal solar loading, and is positioned away from opening 

windows of living rooms and bedrooms to mitigate any potential noise concern. 
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2.3 Mechanical Ventilation & Heat Recovery (MVHR) 
A Mechanical Ventilation & Heat Recovery System (MVHR) will be used in the house to provide 

complete ventilation and regular air changes. This ensures that high moisture content air and odours 

can be drawn out of the building and replaced by fresh air. By using a high efficiency heat exchanger, 

during winter up to 90% of the heat in the stale air being exhausted from the building can be 

recovered to heat the incoming cold, fresh filtered air. In summer the reverse process also provides 

cooling. This type of system provides significantly better and controlled ventilation than the typical 

use of trickle vents in windows and allows the filtration of air entering the house. The MVHR system 

will be located within the plant room of the house. 

2.4 Solar PV Array and Battery Storage 
To ensure the property can generate a significant portion of its energy from its own zero carbon 

energy source, a solar PV array will be installed on the out buildings located on site. This will be a 

11.7kWP array formed of 30x 390W solar PV panels combined with a 17.6kWh battery storage unit. 

The inclusion of a large battery energy store will allow energy generated during the day to be stored 

on site and used when the solar PV array is not generating (eg. at night). Any excess energy 

generated will be exported to the national grid. The location of the solar PV array is shown in the 

below figure as Ph 1, to be located on one of the agricultural out buildings on the roof facing South-

west. A Distribution Network Operator (DNO) letter is in place to allow a solar PV array up to 25kWP, 

thus allowing for a potential phase 2 expansion of the array in future. 

 

Figure 2 - Location of Solar PV array at Wildwood 
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2.5 Power / Fuel Sources 
The only grid connections to the house will be mains electric, mains water and telecoms. Despite 

being available – and currently offering a significantly lower cost solution – mains gas will not be 

connected to the dwelling. This ensures that it is possible to use zero carbon sources of energy only.  

A blanked off supply pipe will be run to the house from the site services hub to provide a potential 

future connection to a green hydrogen supply if this is ever offered via the grid.  
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3 Energy and Carbon Performance 

3.1 Heat Loss & Gains 
The house is designed using Passivhaus principles, as such a universally recognized tool, PHPP, has 

been used to calculate heat losses and heat gains and thus determine annual heating requirements. 

An extract from the PHPP calculations for Wildwood is shown in Appendix Section 5.1. 

3.1.1 Losses 
Transmission heat loss, QT = 11,509 kWh per year  

(heat loss through walls, roof, windows etc) 

Ventilation heat loss, QV = 2,563 kWh per year  

(heat loss through leakage and ventilation) 

Total heat losses, QL = QT + QV = 14,072 kWh per year 

3.1.2 Gains 
Solar heat gains, QS = 4,897 kWh per year  

(solar gain based on window position, shading and house orientation) 

Internal heat gains, QI = 4,101 kWh per year 

(heat generated from use of internal appliances, cooking, people residing in the house) 

Utilisation factor for heat gains = 96% 

Total heat gains, QG = 96%*(QS + QI) = 8,626 kWh per year 

3.2 Energy for Heat Requirements 
Annual heating demand is heat losses minus heat gains – this is QH = QL – QG = 5,446 kWh per year  

Air Source Heat Pumps (ASHP) work on a basis that they create more energy than they use – they 

are over 100% efficient. This efficiency factor is measured as the Seasonal Coefficient of 

Performance (SCOP). The SCOP in heating mode for the ASHP to be used at Wildwood is 3.86, 

indicating on average throughout the year, for every 1kW of energy used, the ASHP generates 

3.86kW of energy. 

Therefore, the electricity required to meet the heat demand = QH / SCOP = 1,411 kWh per year 

3.3 Energy for Domestic Hot Water (DHW) Requirements 
The domestic hot water (DHW) requirement is determined based on occupancy of 6 persons, using 

45 litres of hot water per day. This gives a hot water requirement of at least 270 litres per day. Based 

on this requirement, this energy for DHW (QDHW)is expected to be 7,336 kWh per year. The ASHP will 

be used to provide the majority of the DHW. The SCOP in hot water mode for the ASHP is 3.23. 

Therefore, the electricity required to meet the DHW demand = QDWH / SCOP = 2,271 kWh per year. 

Further calculations for the DHW are provided in the Appendix, Section 5.2. 
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3.4 Energy for General Electric Use Requirements 
Ofgem provides information on the typical use of gas and electricity across the UK for domestic 

properties per the table below. Based on this it is a worst case assumption that the general electric 

use of the house will be 4,300 kWh annually – this excludes heating and hot water. In reality, given 

this is a new build house that will utilise low energy products, this figure is likely to be significantly 

lower.  

 

Figure 3 - UK Typical Energy use, source https://www.ofgem.gov.uk/energy-advice-households/average-gas-and-electricity-
use-explained 

3.5 Energy Generation 
Utilising local climate and performance data from the supplier the 11.7 kWP Solar PV array is 

expected to generate 10,028 kWh annually per the simulation information in Appendix Section 5.3. 

3.6 Energy Use Calculation 
To calculate the Total Energy Required we require the sum of all the energy requirements, and the 

sum of the energy generated.  

Energy Total Required = Energy requirements – Energy generated 

Where; 

Energy requirements = Energy Heat + Energy DHW + Energy General 

Energy generated = Energy Solar PV 

If Total Energy Required is negative, then this indicates that the property generates more than it 

uses, and thus acts to top up the national grid. 

If Total Energy Required is positive, then this indicates that the property uses more than it 

generates, and thus requires a top up from the national grid.  

Based on the above, the figures and calculations for Wildwood are: 

Energy Heat = 1,411 kWh annually (Section 3.2), 

Energy DHW = 2,271 kWh annually (Section 3.3), 

Energy General = 4,300 kWh annually (Section 3.4), 

Therefore, Energy requirements = 1,411 + 2,271 + 4,300 = 7,982 kWh annually 
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Energy Solar PV = 10,028 kWh annually (Section 3.5) 

Therefore, Energy generated = 10,028 kWh annually 

Based on the above, Energy Total Required = 7,982 – 10,028 = -2,046 kWh annually 

As Energy Total Required is negative, it indicates the property generates more energy than it uses, 

therefore will net export energy to the national grid.  

3.7 Annual Carbon Calculation 
The composition of the UK electricity grid – the mix of fossil fuels and renewables – means that for 1 

kWh of electricity generated, 0.19338 kg of CO2e is emitted, per the table below. However, utilizing 

green energy suppliers, it is also possible to have energy provided from completely renewable 

sources which are zero carbon emissions.  

 

Figure 4 - UK grid carbon emissions per kWh, source https://www.gov.uk/government/publications/greenhouse-gas-
reporting-conversion-factors-2022 

Based upon the make-up of the UK national grid and as the annual Total Energy Requirement (-2,046 

kWh) for the property is negative - meaning more energy is exported to the grid than is used - this 

means that, there will be a net reduction of 395.7 kg of CO2e annually in the UK due to the addition 

of Wildwood.  

This compares with the UK average equivalent detached house which based on the energy usage in 

Figure 3, would generate the following amount of carbon emissions annually: 

17,000 kWh Gas @ 0.18 kg.CO2e/kWh (Figure 10 Natural Gas gross value) = 3,060 kg.CO2e due to gas 

usage 

4,300 kWh Electricity @ 0.19338 kg.CO2e/kWh (Figure 4) = 832 kg.CO2e due to electric usage 

Total carbon emissions for a typical UK detached house = 3,892 kg.CO2e 

Based on the above figures, the house development at Wildwood will offer a carbon saving of over 

4.2 tonnes of CO2e annually compared to a typical UK house.  

(Calculation; 3892-(-396) = 4288 kg.CO2e = 4.288 tonnes CO2e) 

3.8 Required Carbon Offset 
Where required, carbon offsetting is possible in multiple ways, including the planting of trees to act 

as a carbon sink or the buying of carbon credits through an approved scheme. 

Given the calculations in the above sections, there will be a net export of 2,046 kWh of electricity to 

the grid, therefore carbon offsetting is not required to attain net zero status. However, through the 

planting of trees across the Wildwood site, additional carbon savings will be made. Figures for 

carbon savings per tree vary from source to source, and the age / species of the tree, but generally a 

range of 10-40 kg.CO2e annually is agreed upon (Source https://ecotree.green/en/how-much-co2-

does-a-tree-absorb). To date the planting of over 200 trees at Wildwood offsets at least 2,000 

kg.CO2e annually. Further planting of trees and hedgerows is planned at Wildwood which will only 

increase the carbon saving. This further bolsters the net zero credentials of Wildwood, whilst also 

providing biodiversity gains.   

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2022
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2022
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4 Conclusion 
Based on the above information and calculations as determined by the technical specification of the 

replacement dwelling, there is evidence to show that the dwelling will achieve ‘net zero’ through a 

combination of minimising its energy use, on site energy generation, and carbon offsetting through 

the planting of trees across the site. Where electricity is required from the grid supply, it will be 

sourced from a zero-carbon energy supplier. Before carbon offsetting is considered, Wildwood will 

provide a carbon saving of 395.7 kg of CO2e annually. This is a saving of over 4.2 tonnes of CO2e per 

year compared to a typical UK detached house. 

Therefore, the definition of ‘Net Zero’ as outlined in Section 1.3 is met, so condition 5 of 

SMD/2022/0230 is satisfied.  
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5 Appendix 

5.1 PHPP Heat Requirements 

 

Figure 5 - Wildwood PHPP Heat Losses 

 

Figure 6 - Wildwood PHPP Heat Gains & Annual heating demand 
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Figure 7 - Wildwood PHPP Heat Loss / Gains Energy Balance 
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5.2 Domestic Hot Water Requirements 

 

Figure 8 - Domestic Hot Water calculations, source Total NRG quotation 
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5.3 Solar PV Simulation 

 

Figure 9 - Energy forecast for Solar PV array, source Solar Star 
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5.4 UK Fuel Carbon Emissions 

 

Figure 10 - UK fuel carbon emissions per kWh, source https://www.gov.uk/government/publications/greenhouse-gas-
reporting-conversion-factors-2022 

 

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2022
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2022

