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Executive Summary  

This Energy statement is intended to support the planning application for the proposed River Academy 

development in Reading.  The energy statement and approach to the design follows the energy hierarchy of ‘Be 

Lean’, ‘Be Clean’, and ‘Be Green’ as described herewith.   

The project has been designed to meet exemplar design standards for education buildings based upon the 

Department for Education (DfE) briefing document, known as the Output Specification (OS).  The OS enhances the 

design in a number of areas including the internal environment beyond educational buildings designed to meet 

the traditional Building Bulletins where these benefits are not captured by the Part L compliance calculations 

(BRUKL). This energy statement demonstrates where the enhanced design further reduces the operational 

Carbon Dioxide (CO2) emissions not reflected within the Part L BRUKL calculation. 

In addition to the passive design techniques adopted, the building has been designed with a ‘Fabric First’ 

approach whereby the construction budget is invested in the building fabric and energy efficiency measures, 

reducing reliance on renewable energy technologies. As can be seen in the table below, the fabric first energy 

strategy demonstrates that the overall CO2 emissions reduction equates to over 16.9 tonnes per annum, a 

reduction of 10.87 % over the notional building in accordance with and beyond current Approved Document Part 

L2A of the Building Regulations. The initial Part L analysis BRUKL is included in Appendix A1.  

It is important to highlight that this does not include the full extent of the savings of which avoiding 

active cooling and reducing domestic hot water provides additional as discussed and shown in Appendix 

B. 

 Carbon Dioxide Emissions for Non-Domestic 

Buildings (Tonnes CO2 per annum) 

Baseline: Part L 2013 of the Building Regulations 

Compliant Development 

155.502 

‘Be Lean’ - After Energy Demand Reduction 138.689 

‘Be Clean’ - After Heat Network / CHP 138.689 

‘Be Green’ - After Renewable Energy 138.689 

The below table also indicates the reduction in carbon. 

 

 Regulated Domestic Carbon Dioxide Savings 

TonnesCO2/year % CO2 reduction for building 

Savings from Energy Demand Reduction 16.913 10.87 % 

Savings from Heat Network / CHP 0 0 % 

Savings from Renewable Energy 0 0 % 

Cumulative on-Site Savings  16.913 10.87 % 

The carbon emission savings outlined in the table above is presented on the graph below to demonstrate the CO2 

savings against each level of the hierarchy. 
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Figure 0.2 - Resultant Carbon Reduction. 

 

As can be seen in the table above, the proposed strategy reduces the quantity of carbon beyond that required by 

Approved Document Part L2A. The further carbon savings described in Appendix B shows that it is expected 

that the building would further surpass the Part L2A TER when considering further carbon emission 

savings.   

The building is designed to allow future improvement to the carbon emissions by including connection points to 

the centralised heating plant for introduction of Low and Zero Carbon (LZC) technology and the designed heating 

flow temperatures have been reduced to work at operating temperatures to suit LZC technology such as heat 

pumps. 
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1.0 Introduction  

Couch Perry Wilkes are appointed by Bowmer & Kirkland as the Mechanical and Electrical design consultants for 

the River Academy development.  This Energy Statement is intended to support the planning application for the 

proposed Secondary Academy in Reading.  

The proposed development consists of approximately 11,060m2 of new build education facility.  The proposed 

new facility shall provide education facilities to approximately 1500 pupils of ages 11 to 18.  The development is a 

U-shaped three story building as shown in the image below. 

 

 

Figure 1.1 - Architects’ Vision of Constructed Proposed Building 

Image courtesy of Jestico + Whiles Architects 
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2.0 Exemplar Design Standards 

The Department for Education (DfE) introduced a new briefing document in 

June 2013. This briefing document, called the Output Specification (OS), has 

recently been updated and has been included in the briefing documents 

for this project.  The OS includes several significant design standards that 

were not included in the previous version of the Building Bulletins for 

School designs.   

The resultant outcome of a design that is complaint with the DfE’s OS 

briefing document, such as River Academy is a building with an internal 

environment that is significantly better and a reduced energy consumption, 

than an education facility designed to meet the Building Bulletins.  Four key 

enhancements of the internal environment are as follows: - 

a) Climate Based Daylight Modelling (CBDM) 

b) Encouragement to eliminate active cooling from the building in favour 

of passive cooling measures 

c) Overheating Assessment to meet BB101 

d) Reduction in water consumption, most notably hot water consumption  

The following sub sections describe each of these performance criteria and the benefits that they bring to the 

River Academy design. 

 

2.1 Climate Based Daylight Modelling  

Previously schools were designed by using daylight factor (DF).  The provision of natural daylight for River 

Academy has been designed utilising Climate Based Daylight Modelling (CBDM) as analysed by Arup.  CBDM 

improves on DF by analysing natural light levels across the course of the year and considering site orientation 

and local weather conditions.   

There are a few extra considerations taken into account that is not included in DF: 

 Site orientation. 

 Local weather conditions (using weather file). 

 Direct sunlight. 

 Building occupancy times. 

 Analysis of a whole year of data. 

CBDM calculations have a number of possible metrics that measure the available daylight over the course of the 

year.  The OS has stipulated that daylight autonomy and useful daylight indicator are both simulated, and pass 

set threshold values.  The results for the spaces on ground, first and second floor of the School are shown in the 

figure below for illustrative purposes.   
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Figure 2.1 – Excerpts of Category 1 and 2 Analysis Results from Daylight Analysis Report 

Images courtesy of Arup  
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Figure 2.2 – Excerpts of Category 3 (left) and 4, 5 & 6 (right) Analysis Results from Daylight Analysis Report 

Images courtesy of Arup 

 

This approach to the optimisation of natural light entering the building ensures that the space is not over-lit, as 

was the case when using the minimum DF approach.  By avoiding having too much natural light this avoids the 

scenario of blinds down and lights on that results in excessive energy consumption for artificial lighting.  In 

addition, by limiting the amount of natural light to only what is ‘useful’ helps to limit solar gains that would 

otherwise lead to overheating problems. 
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2.2 Eliminating Active Cooling in Favour of Passive Cooling Measures 

As discussed in section 2.1, the proportion of glazing has been optimised to provide a ‘useful’ daylight provision 

that will not result in excessive daylight.  In addition, the type of glazing selected is orientation specifically to 

ensure where direct sunlight would reach the façade, a solar performance glazing (g-value = 0.38) is utilised to 

reduce solar gain that may otherwise lead to overheating.  

The project proposes to utilise a mixed-mode ventilation strategy to maximise energy efficiency.  During winter 

months, heat is recovered but when outdoor conditions permit, windows are opened to reduce the reliance upon 

the heat recovery unit thus saving energy.  The mixed-mode ventilation strategy operates on a room-by-room 

basis, ensuring that each room can provide the ideal conditions and ensure it is operating in the most energy 

efficient manner possible.  The ventilation unit is controlled by a wall mounted touch screen LCD controller 

providing live data feedback on the environmental conditions and allowing the occupants direct control over their 

environment.   

In addition to the mixed mode ventilation strategy, the majority of occupied spaces utilise an exposed concrete 

soffit and night purge strategy to achieve excellent passive cooling performance.  By providing a room-by-room 

approach to the ventilation controls, every room has the optimum night purge for that space based upon that 

room’s particular requirement (i.e. orientation, internal heat gains, usage pattern etc.). The control arrangement 

for the night-purge strategy is as per the BSRIA recommendations based upon research to ensure the solution 

works correctly.  This overall approach ensures that each individual room is not over-cooled or under-cooled 

giving an optimised passive cooling design solution for the building.  Figure 2.2 below shows the typical 

classroom environmental strategy.   

 

Figure 2.3 – Proposed environmental strategy for typical classroom 

 

The building utilises several passive solutions to comply with overheating risk criteria without the requirement for 

active cooling systems in the occupied areas of the building. As there are no active cooling systems providing 

comfort cooling throughout the building, there is no comfort cooling energy demand to report other than 

that associated with server rooms, hub rooms and control rooms. 
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The requirement for cooling has been minimised in accordance with the cooling hierarchy as described below: 

1. Internal heat generation – Efficient lighting has been utilised throughout to minimise lighting heat 

gains. 

2. Reduce the amount of heat entering a building in summer – Has been limited by use of blinds that 

allow the occupants to balance useful daylight and heat gains. Window sizes have been optimised 

throughout to keep solar gains to a minimum, whilst providing useful daylight as analysed using CBDM 

(as described in section 2.1). 

3. Manage the heat within the building – Use of exposed thermal mass and night cooling in occupied 

spaces allows the heat to be absorbed during hot spells and released and removed during unoccupied 

times. 

4. Passive ventilation – Has been provided by window openings throughout in occupied spaces to allow 

occupants control of their environment. Traffic light style feedback in ventilation controllers indicate 

when the room is warm to help the occupants determine when windows should be opened. 

5. Mechanical ventilation – Is included in addition to passive ventilation which automatically operates in 

accordance with the room temperature and carbon dioxide to continuously maintain operative 

temperature. 

6. Active cooling systems – Have been excluded from the current design, other than to maintain server 

room temperature. This shall only be introduced as a measure should the building suffer in a 

prolonged period of sustained warmth which would be deemed as a rare occurrence. 

 

2.3 Overheating Assessment against BB101 

The outcome of the adopted design strategy is a building that exceeds the requirements of BB101 whilst 

eliminating the need for active cooling throughout the building (except for the server, hub and control 

rooms).  The results from some of the key spaces within the building are shown below. To pass the test to comply 

with the requirements of the OS, is that Criterion 1 is not exceeded by more than 40 hours (equates to 6.17%). 

The weather file/scenario used to simulate the summer to the area of the proposed school was 

Swindon_Brize_Norton_DSY1_2020High50. This is a predicted design summer year file which represents a hotter 

than ‘usual’ climate and therefore provides a worst-case scenario for testing overheating of occupied rooms. 

 

Room Analysed  Criterion 1 hours of 

exceedance (He), < 

6.17% 

Criterion 2 daily 

weighted exceedance 

(We), <6 

Criterion 3 upper limit 

temperature (Tupp), 

<4K 

Main Hall 1.4 5 3K 

Pass/Fail Pass Pass Pass 

Room Analysed  Criterion 1 hours of 

exceedance (He), < 

6.17% 

Criterion 2 daily 

weighted exceedance 

(We), <6 

Criterion 3 upper limit 

temperature (Tupp), 

<4K 

Dining Hall 2004 0.8 1 1K 

Pass/Fail Pass Pass Pass 

Dining Hall 2006 0.1 1 1K 

Pass/Fail Pass Pass Pass 
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Room Analysed  Criterion 1 hours of 

exceedance (He), < 

6.17% 

Criterion 2 daily 

weighted exceedance 

(We), <6 

Criterion 3 upper limit 

temperature (Tupp), 

<4K 

General Office  2 5 3 

Pass/Fail Pass Pass Pass 

Room Analysed  Criterion 1 hours of 

exceedance (He), < 

6.17% 

Criterion 2 daily 

weighted exceedance 

(We), <6 

Criterion 3 upper limit 

temperature (Tupp), 

<4K 

Activity Studio 1.4 3 2 

Pass/Fail Pass Pass Pass 

Room Analysed  Criterion 1 hours of 

exceedance (He), < 

6.17% 

Criterion 2 daily 

weighted exceedance 

(We), <6 

Criterion 3 upper limit 

temperature (Tupp), 

<4K 

Typical Classroom – PE 

1129 

1.7 5 3 

Pass/Fail Pass Pass Pass 

Room Analysed  Criterion 1 hours of 

exceedance (He), < 

6.17% 

Criterion 2 daily 

weighted exceedance 

(We), <6 

Criterion 3 upper limit 

temperature (Tupp), 

<4K 

Typical Science Lab – 

Science 1 1109 

1.7 5 3 

Pass/Fail Pass Pass Pass 

Room Analysed  Criterion 1 hours of 

exceedance (He), < 

6.17% 

Criterion 2 daily 

weighted exceedance 

(We), <6 

Criterion 3 upper limit 

temperature (Tupp), 

<4K 

Typical IT Classroom – ICT 

2 1102 

2 4 2 

Pass/Fail Pass Pass Pass 

 

From the table above, it can be seen that all of the rooms are PASSING. To clarify, any ‘fail’ results shown in the 

criterion 2 or 3 columns does not indicate that the room is failing the OS BB101 criteria as criterion 1 is passing, 

so therefore is of acceptable risk. The full results can be found in Appendix C1.  
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3.0 Energy Strategy  

This section of the report describes how the project has been designed in line with the Reading Borough Council 

Local Plan and to reduce CO2 emissions. 

 

3.1 Local Planning Policies 

The local planning policies that relate to energy and sustainability are listed below along with a description of how 

these policies are being adhered to. Some elements of the planning policies are not directly relatable to the 

context of this report and so are not discussed in this report but elsewhere within the planning submission 

documents. 

 

 

The Reading Borough Local Plan goes on to state that ‘some types of development, such as industrial uses, 

warehouses and schools might find it more difficult to meet these standards. In these cases, developments must 

demonstrate that the standard to be achieved is the highest possible for the development, and at a minimum 

meets the BREEAM ‘Very Good’ standard.’ Therefore, the proposal for this development is to meet BREEAM ‘Very 

Good’ standards. Please refer to the BREEAM pre-assessment for confirmation of the targeted BREEAM score and 

applicable credits. To achieve a ‘very good’ BREEAM score, there is no mandatory requirement to achieve 

specified carbon or energy reduction beyond the minimum requirements of Approved Document Part L2A of the 

building regulations. 

Please also refer to the BREEAM pre-assessment in relation to water consumption credits. The proposal does not 

include greywater or rainwater harvesting. Greywater and rainwater harvesting have been determined to not be 

cost effective. Low water use fittings are proposed to reduce water consumption and hot water energy 

consumption. As described in Appendix B1, reduced flow taps and showers makes a significant reduction in 

domestic hot water energy consumption and associated carbon emissions. 

 

CC2: SUSTAINABLE DESIGN AND CONSTRUCTION 

Proposals for new development, including the construction of new buildings and the redevelopment and 

refurbishment of existing building stock, will be acceptable where the design of buildings and site layouts use 

energy, water, minerals, materials and other natural resources appropriately, efficiently and with care and take 

account of the effects of climate change. 

To meet these requirements: 

 All major non-residential developments or conversions to residential are required to meet the most up-to-

date BREEAM ‘Excellent’ standards, where possible; 

 All minor non-residential developments or conversions to residential are required to meet the most up-to-

date BREEAM ‘Very Good’ standard as a minimum; 

 All non-residential development or conversions to residential should incorporate water conservation 

measures so that predicted per capita consumption does not exceed the appropriate levels set out in the 

applicable BREEAM standard. Both residential and non-residential development should include recycling 

greywater and rainwater harvesting where systems are energy and cost effective. 
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A passive design feasibility report has been undertaken to achieve the associated BREEAM credit for Ene04 which 

shall address the building design in line with measures to maximise opportunity for natural ventilation and 

cooling and also describe inclusion of passive measures utilised to reduce need for cooling, such as thermal 

mass, optimizing sunlight etc. Achieving this credit shall demonstrate compliance with this policy. 

 

 

 

Section 3.4 of this report addresses the feasibility of decentralised energy systems. In addition a low and zero 

carbon energy feasibility report has been produced to achieve the associated BREEAM credit with Ene04. The 

outcome of the report shows that decentralised systems are not suitable. However, futureproofing of the heating 

systems shall allow for future connections from decentralised systems should they become viable. 

 

  

CC3: ADAPTATION TO CLIMATE CHANGE 

All developments will demonstrate how they have been designed to incorporate measures to adapt to climate 

change. The following measures shall be incorporated into development: 

 Wherever possible, new buildings shall be orientated to maximise the opportunities for both natural 

heating and ventilation and reducing exposure to wind and other elements; 

 Proposals involving both new and existing buildings shall demonstrate how they have been designed to 

maximise resistance and resilience to climate change for example by including measures such as solar 

shading, thermal mass, heating and ventilation of the building and appropriately coloured materials in 

areas exposed to direct sunlight, green and brown roofs, green walls, etc; 

 Use of trees and other planting, where appropriate as part of a landscape scheme, to provide shading of 

amenity areas, buildings and streets and to help to connect habitat, designed with native plants that are 

carefully selected, managed and adaptable to meet the predicted changed climatic conditions; and 

 All development shall minimise the impact of surface water runoff from the development in the design of 

the drainage system, and where possible incorporate mitigation and resilience measures for any increases 

in river flooding levels as a result of climate change 

CC4: DECENTRALISED ENERGY 

In meeting the sustainability requirements of this plan, developments of the sizes set out below shall 

demonstrate how consideration has been given to securing energy for the development from a decentralised 

energy source. 

Any development of more than 20 dwellings and/ or non-residential development of over 1,000 sq m shall 

consider the inclusion of decentralised energy provision, within the site, unless it can be demonstrated that the 

scheme is not suitable, feasible or viable for this form of energy provision. 

Where there is existing decentralised energy provision present within the vicinity of an application site, further 

developments of 10 dwellings or more or non-residential development of 1,000 sq m or more will be expected 

to link into the existing decentralised energy network or demonstrate why this is not feasible. 
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3.2 Energy Hierarchy 

Couch Perry Wilkes’ design philosophy for reducing energy consumption, implemented on the River Academy 

school is demonstrated in the image below and is aligned with the, OS and CIBSE guidelines: 

 

Figure 3.1 – Proposed environmental strategy 

 

The subsequent sections describe how the proposed design aligns with the Energy Hierarchy. 

 

3.3 ‘Be Lean’ - Energy Demand Reductions 

The project energy strategy is to maximise a fabric first energy strategy whereby the construction budget is 

focussed on reducing energy consumption and using it efficiency and not in expensive renewable energy 

technologies.   

The proposed Thermal Efficiency of each construction element on average is approximately 30% better than the 

Part L minimum: - 

Construction Part L 2013 Minimum River Academy [W/(m2K)] 

External Wall 0.35 0.21 

Floor 0.25 0.21 

Roof 0.25 0.16 

Glazing 2.2 1.35 (G-value: 0.38) 

Air Tightness 10m3/m2/hr @ 50Pa 5m3/m2/hr @ 50Pa 

 

The glazing G-value is as shown in the above table for windows facing South, East and West. The G value for 

North facing glazing is higher at 0.58 as direct solar gains are minimal from the North.  

The weather file/scenario used to simulate the climate in all Part L compliance simulations in the Dynamic 

Simulation Modelling software was SwindonTRY05.  

The table below shows some of the other ‘Be Lean’ measures incorporated within the design: - 
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Design Measure ‘Be Lean’ Benefits 

Building Geometry Multi storey building reduces exposed surface area 

to internal volume, reducing heat loss and improving 

efficiency. 

Reduce cold and hot water consumption By utilising water efficient fittings, the amount of 

energy consumed for water consumption is much 

reduced. 

Maximise Useful Daylight As described in the lighting section (2.1) Climate 

Based Daylight Modelling has been utilised to 

ensure the building has optimum useful daylight 

levels that in combination with daylight-dimming 

lighting controls, helps eliminate the need for 

artificial lighting energy consumption.  

Heat recovery ventilation As discussed, the ventilation system utilises heat 

recovery ventilation as part of a mixed-mode 

ventilation strategy that is deployed to maximise 

energy efficiency 

On-demand control The room-by-room ventilation controls ensure that 

energy efficiency is maximised in every space where 

the amount of air delivered is variable to suit the 

space 

Zoned building services The Building shall incorporate zones to ensure 

energy is not wasted elsewhere in the facility when 

certain zones are used out-of-hours for community 

use.   

Automatic monitoring of all energy sub-metering Out of range alarms shall be triggered when the 

energy consumption of the building exceeds the 

typical consumption levels to highlight to the 

facilities staff that excessive energy use has occurred   

Efficient gas condensing boilers The boiler plant is highly efficient ensuring that 

energy is not wasted in the heat generation process 

Variable speed pumping Variable speed pumping on all secondary circuits 

(see heating schematic) reduces energy 

consumption associated with distribution 

significantly   

Weather compensation on LTHW As the external temperature rises and conditions 

become mild, the boiler flow temperature will 

reduce to ensure heat is not wasted 
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3.3.1 Resultant CO2 Reductions from ‘Be Lean’ Measures 

The proposed Fabric First strategy described in section 3.3 reduces the space conditioning associated CO2 

emissions.  The image below shows the BRUKL output of the design stage Part L compliance model for the River 

Academy development. The Full ‘Be Lean’ BRUKL can be found in Appendix A1. 

Figure 3.2 - BRUKL Report for Building Excluding PV and other Carbon Reductions 

 

As can be seen above, the ‘Be Lean’ BRUKL shows compliance with Approved Document Part L2A of the Building 

Regulations and therefore does not need inclusion of additional renewables to achieve compliance. 
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3.4 ‘Be Clean’ - Heating Infrastructure 

3.4.1 Existing District Heating Infrastructure 

There is not currently a district heating network in proximity to the site and therefore no connection proposals 

are included within the design. 

 

3.4.2 Provisions for Future Connection to District Heating Network 

In accordance with the OS, the building’s heating systems are centralised within the building and shall include 

connection points for any future potential decentralised heating systems should they become available and 

feasible. The heating flow temperatures shall also be set to accommodate future connection of LZC systems. 

The indicative heating schematic is shown below identifying connection points for future systems: - 

 

Figure 3.3 - Proposed Heating Schematic Excerpt 
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3.4.3 Onsite Combined Heat and Power (CHP) Feasibility 

The proposed non-domestic River Academic development will have a heat profile that will be significantly less 

than 5,000 hours per annum and therefore, onsite CHP is not considered viable in this case.  

Expected changes to emission factors for grid electricity also further reduces feasibility of CHP systems with 

respect to carbon emissions. The emission factor for grid electricity is expected to be reduced below that for the 

emission factor for gas and therefore, gas fired CHP would result in increased carbon emissions 

 

3.5 ‘Be Green’ – Renewable Technology 

As described in section 3.1, there is no policy requirement for reducing carbon emissions to achieve a BREEAM 

score of ‘very good’. Therefore, no renewable technology is included within the design proposals. 

Renewable technology such as photovoltaic (PV) panels would be suitable to reduce CO2 emissions for this 

building to achieve future carbon reduction policies and commitments. There is significant available roof space 

available for a PV array which at this time would be considered the most appropriate technology to further 

reduce carbon emissions for this project. 

In addition to a PV array, Air Source Heat Pumps (ASHP) and Ground Source Heat Pumps (GSHP) could be 

considered to replace gas heating systems to further reduce carbon emissions. These would be considered as a 

less cost-effective means to reduce emissions. 

As described in section 3.3, the project budget has been focused on the building fabric in a ‘fabric first’ approach. 

Whilst PV panels are feasible, ensuring the building consumes as little energy as possible is a higher priority. 

Whilst PV panels as a bolt on renewable can be added in the future, improving the construction performance at a 

later time is significantly more difficult and would involve greater costs. Therefore, our approach is the most 

appropriate given the available funding. 
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4.0 Conclusions 

The project has been designed in line with the Energy Hierarchy with a focus on a fabric-first energy strategy.  The 

fabric first energy strategy has ensured that the construction budget has been invested in reducing the energy 

consumption for the building to reduce space conditioning energy, rather than focusing on reliance on renewable 

energy technologies.  This ensures that the building is inherently energy efficient and is robust to increases in 

energy costs in the future.   

The project has also been designed to meet the DfE’s new OS that provides a significantly better internal 

environment than previous education projects.  It is widely accepted and proven through Government studies 

that the internal environment has a large influence on the performance of its occupants.  Subsequently the 

design solution increases occupant comfort and provides a facility that will enable the staff and pupils of River 

Academy to perform above the minimum standards expected from a building that complies with the traditional 

Building Bulletins alone.  

The fabric first design philosophy adopted provides a 10.87 % reduction in comparison to the baseline Part L 

2013 TER.  

The below summarises the building performance measures in comparison to the baseline Part L 2013 TER. 

 

Energy Efficiency Measure CO2 Emission Savings % CO2 reduction for 

building 

‘Be Lean’ - Fabric First Approach (BRUKL) 16.913 TonnesCO2/year 10.87% 

‘Be Clean’ – Heating Infrastructure  0.000 TonnesCO2/year 0.00% 

‘Be Green’ - Photovoltaic Panels 0.000 TonnesCO2/year 0.00% 

Initial Total CO2 Emission Reduction 16.913 TonnesCO2/year 10.87% 

 

There is no existing district heating network in the vicinity of the site; however, the provision has been made to 

allow for future connection to a district heating network.  A single site wide heating system has been 

incorporated to serve the proposed building.  This has the additional benefit of creating a single point of 

connection for the site should a district heating network or LZC technologies be introduced.  The heating flow 

temperatures will be low enough to also facilitate change to LZC technology in the future. 

The project avoids the need for active cooling systems favoring passive design solutions as described within 

section 2 of this report and Appendix B that meet the overheating requirements of BB101.  By avoiding active 

cooling systems, an estimated 59.42 % increase in CO2 emissions is avoided that would be emitted from 

traditional educational buildings with active cooling. The domestic hot water consumption for the project is 

reduced in several ways including water efficient showers and flow restrictors on wash hand basin taps; this 

reduction in hot water demand further reduces the projects CO2 emissions by 27.56 %.  Including the further 

carbon saving measures, the proposed design features reduce the overall CO2 emissions by approximately 38.43 

% and avoiding an increase of 59.42 % when compared with the notional building from the Part L calculation, 

totaling a saving in excess of 152.255 TonnesCO2/annum. Please refer to Appendix B for summarised tables and 

graphs showing the full extent of carbon savings for the building.   
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Appendix A1 - ‘Be Lean’ BRUKL Calculation 

The image below shows the output from the design stage Part L assessment before applying photovoltaic panels 

and further carbon saving measures: - 
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Appendix B1 - Further Carbon Reduction Measures 

Avoiding Active Cooling 

The Part L assessment for the project does not recognise that exemplar levels of passive design in the CO2 

emission reduction where a traditional school would require significant amounts of comfort cooling.  As 

discussed in the main body of the report under section 2.2, the building eliminates the need for active cooling in 

favour of passive design solutions.  The resultant compliance with BB101 in all occupied spaces is testament to 

the passive design strategy that has been adopted.  

To measure the benefit of the passive design that is not included in the Part L compliance calculation, the project 

model has been re-simulated as an air-conditioned building, where the occupied rooms have been simulated 

with a generic cooling system. The TER generated in the BRUKL report for this cooled building represents the 

emission rate that would otherwise be designed against and shows the actual benefit.  When modelled with 

active cooling in all occupied spaces, the resultant increase in CO2 emissions of the TER is 92.459 TonnesCO2/yr.  

When measured per unit of floor area, this equates to 8.2 kgCO2/m2/yr, the equivalent of a further 59.42 % 

reduction in the buildings CO2 emissions when compared with the non-air-conditioned notional building.  Please 

refer to Appendix B2 for the modelling outputs. 

 

Reduction in Hot Water Demand 

The design proposals include water efficient fittings throughout such as low volumes WCs.  Consequently, to 

meet the OS requirement, the domestic hot water consumption is reduced significantly.  The amount of water 

consumption is fixed within a Part L BRUKL calculation and therefore the associated CO2 saving would not be 

rewarded.  In order to appraise the additional CO2 emission reduction measure for the domestic hot water 

reduction, a comparison of the proposed shower and wash hand basin fittings with industry norms has been 

made in the table below, in this case taken from ‘BS 8542:2011 – Calculating Domestic Water Consumption in 

Non-Domestic Buildings – Code of Practice’ using the ‘fair’ standard of water efficiency which is defined as 

“improvement on current practice”. 

 

Sanitary Fitting BS 8542 

Flowrate 

River 

Proposed 

Flowrate 

Annual CO2 

Saving 

Annual CO2 

Saving by floor 

area 

Showers 10 litres/min 6 litres/min 9,663.8 kgCO2/yr 0.9kgCO2/m2/yr 

Wash Hand Basin Taps 9 litres/min 2 litres/min 33,219.2 kgCO2/yr 2.9 kgCO2/m2/yr 

Total Savings   42,883.0 kgCO2/yr 3.8 kgCO2/m2/yr 

 

It should be noted that the following usage pattern has been assumed which is as the project Water 

Consumption calculations/assumptions: - 

 Each building occupant shall have on average a 5-minute shower once every two weeks 

 Shower temperature is limited to 38°C 

 Each building occupant shall on average use a wash hand basin 2.5 time per day for 20 seconds per use 

 Wash hand basin temperature is limited to 43°C 

The overall CO2 reduction for reducing domestic hot water consumption represents a further 27.56 % reduction 

when compared with the notional building.  
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Building Performance with Further Carbon Savings Creating a Leaner and Cleaner 

Building 

Taking the calculated savings from avoiding active cooling and reducing domestic hot water usage results in a 

building that requires less energy to function. These savings are shown in the below extended table, comparable 

to the table in the Executive Summary in the Main Report which shows the full carbon reduction to be achieved. 

The below savings are in relation to comparison to the baseline TER. 

Energy Efficiency Measure CO2 Emission Savings % CO2 reduction for 

building 

Avoiding Active Cooling 92.457 TonnesCO2/year 59.42 % 

‘Be Lean’ - Fabric First Approach (BRUKL) 16.913 TonnesCO2/year 10.87 % 

‘Be Clean’ – Heating Infrastructure 0.000 TonnesCO2/year 0.00 % 

‘Be Green’ - Photovoltaic Panels 0.000 TonnesCO2/year 0.00 % 

Reduction in Hot Water Demand 42.883 TonnesCO2/year 27.56 % 

Total CO2 Emission Reduction 152.255 TonnesCO2/year 97.85 % 

The carbon emission savings outlined in the table above is presented on the graph below to demonstrate CO2 

savings against each item.  

 

The calculated further savings equate to an estimated annual carbon emission reduction of 135.342 

TonnesCO2/annum on top of the ‘Be Lean’ measures as discussed in the Main Report to produce a total carbon 

saving of 152.255 TonnesCO2/annum which results in a 97.85 % reduction against the Notional Building. 
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Appendix B2 – Active Cooling Energy Consumption  

The image below shows the BRUKL report from the building should it have been designed with mechanical 

cooling in the occupied rooms. The TER has been taken from this to show the savings in energy consumption 

from designing avoiding active cooling with hybrid ventilation. 
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Appendix C1 – Overheating Risk Assessment  
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