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1 Introduction to Breathing Buildings 

Breathing Buildings Ltd. provides both consultancy and products to enable efficient natural 

ventilation. Our e-stack ventilation system works in one of two modes: displacement ventilation in 

summer and mixing ventilation in winter. 

 

Figure 1 – Comparison of conventional and e-stack natural ventilation 

In summer, natural ventilation is a lower energy option in comparison with mechanical ventilation or 

air-conditioning. When low level openings can be used for ventilation, natural upwards displacement 

ventilation strategy is implemented in the e-stack system (the air flows through the space naturally 

due to buoyancy forces, rather than using high powered fans). On the warmest days, the low powered 

Breathing Buildings Summer Strategy 

Fans in the e-stack units can be used to 

boost displacement ventilation in the 

summer and avoid summer overheating.  

Breathing Buildings Winter Strategy 

Mixing ventilation strategy used in the 

winter. E-stack units supply and mix fresh 

air at high level, to avoid cold draughts 

and the requirement for preheating.  

Conventional Winter Strategy 

Conventional displacement ventilation in 

the winter requires incoming air to be 

preheated to prevent cold draughts.  

Conventional Summer Strategy 

Displacement ventilation is used in the 

conventional summer strategy when low 

level openings are available. 
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fans present in the units for winter mode are used to increase the airflow further. When low level 

openings cannot be used for ventilation, the e-stack system is still able to provide ventilation by 

exchange flow at high level. This strategy can also be assisted by low powered fans present in the 

units. The rate of ventilation is controlled depending on the temperature in the space. 

In winter, our system is unique. Rather than continuing with displacement ventilation (which requires 

pre-heating at low level to avoid cold draughts) we bring air in at high level, mixing it with the air in 

the room. This reduces the heating requirement as the fresh air is tempered by the warm room air 

rather than requiring pre-heating. The room is kept warm during occupation by the heat generated by 

the occupants and equipment. In well-insulated buildings this is generally sufficient down to external 

temperatures of 5oC – 10oC. Furthermore, the ventilation rate is controlled by the level of CO2 in the 

room, preventing over-ventilation in wintertime. 

1.1 NVHR system 

The NVHR (Natural Ventilation with Heat Recycling) system incorporates the same e-stack technology 

in a faced mounted unit, allowing single-sided natural and mixing ventilation in deep plan spaces. This 

system allows buildings with limited roof access to be naturally ventilated and can be installed in 

almost any building due to its small size. 

Winter Mixing 

• Draught mitigation strategy

• Mixing warm room air with fresh external
air

• Natural exhaust through the unit

Summer Natural Ventilation 

• NVHR damper open

• Opening windows or low level inlet open

Summer Boost Ventilation 

• NVHR damper open

• Inlet fan running to deliver fresh air to
space.

• Natural exchange flow through opening
windows

• Also operates automatically for night purge
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A typical school classroom is installed with a pair of units (a ‘Parent’ and a ‘Child’). Each space is 

controlled by the NVHR Parent unit’s on-board controller based on a room temperature and CO2 

sensor, external temperature sensor and duct temperature sensor readings. This allows the system to 

optimise the ventilation strategy for comfort and energy use. Where required an LED interface panel 

is provided in each space to indicate when the windows on the facade should be opened. 

1.2 Energy savings using e-stack systems 

There are two energy savings that the e-stack ventilation system affords. The first is one that applies 

to all natural systems: the significant reduction in fan power over mechanical systems. The second is 

one which applies to the e-stack approach and not to traditional natural ventilation techniques: the 

removal of pre-heating. The second saving is achieved by bringing air in at high level and mixing it with 

air in the room, rather than passing it over heating batteries. These savings are significant. Below are 

two example schools which we have worked on in the past few years, Queen Alexandra College and 

Port Regis School; both of these schools had e-stack units in the majority of classrooms. Figure 3 shows 

the CIBSE guidelines for fossil fuel usage of secondary schools at good practice and typical practice, 

followed by the energy usage of Queen Alexandra College and Port Regis School. This shows a very 

large space heating saving, even over CIBSE good practice guidelines. 

  

Figure 2 – Queen Alexandra College (QAC) and Port Regis School 

 

Figure 3 – Energy usage at Queen Alexandra College and Port Regis School 

 

Monitoring at Queen 

Alexandra College (QAC) 

and Port Regis School 

reveal that their energy 

usage is twice as good as 

CIBSE ‘good practice’ 

guidelines. 
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1.3 Interior Comfort 

Because of the sophisticated control system inside the e-stack units, the internal air is kept fresh, 

without over ventilating. The graphs below show the CO2 levels inside a classroom at Harston School, 

Cambridge, before and after the installation of an e-stack unit. 

Figure 4 – Internal Comfort 

The target CO2 level set in the controller was 1000 ppm (which is office quality air), and the right hand 

graph clearly shows the effectiveness of the e-stack system in achieving this. During the summer, the 

ventilation rate is dependent on temperature. As the temperature inside the classroom increases, the 

unit is opened up, increasing the rate of displacement ventilation. The low powered fans, used for 

mixing in winter, are switched on in the hottest parts of the year to drive an even higher rate of 

ventilation, reducing the internal temperature of the space. 

Pre-installation of e-stack Post-installation of e-stack 

3.2.8. Page 23



 

P14765a Breathing Buildings Natural Ventilation Proposal for John Lyon School  
 7 

 

 

2 Proposal for New Oldfield House, John Lyon School - Harrow 

The proposal below is for New Oldfield House, John Lyon School - Harrow and it is based on the 

drawings received from Daven Masri of Boom Collective on 14th January 2019. 

2.1 Design Summary 

A new 5 storey school building is proposed for John Lyon School. The scheme requires a natural 

ventilation strategy to ventilate most of the spaces.  

Breathing Buildings propose to use its new NVHR 1100 units to naturally ventilate the school. These 

offer superior flow rates, lower noise and lower power consumption compared to legacy NVHR 900 

system. Each standard classroom will be supplied with 2 units, which will sit exposed in the upper 

façade of the room above the windows and will be interfaced to external louvres. The exact position 

of the units is at the discretion of the client but an indicative set up is shown in Figure 5 below. The 

large ICT/STEM/Computer Science space on the upper ground floor will have 6 units in 3 ventilation 

zones. 

 

Figure 5 – NVHR 1100 units exposed in a classroom 

Breathing Buildings has also modelled the Break Out spaces and Office and can show that they will 

overheat in summer unless unrealistically large opening areas can be provided, and therefore 

proposes to place a single NVHR 1100 unit in each of these spaces. 

Breathing Buildings’ systems use a unique ventilation strategy which varies throughout the year 

depending on the external environment. In summertime the system typically works in conjunction 

with low level opening windows to effectively ventilate a room naturally. In winter, a mixing heat 

recycling strategy operates which is unique to our systems - it eliminates cold draughts without the 

use of preheating radiators/heating batteries and hence has major energy saving benefits.  

2.2 Openings Arrangement 

All of the rooms containing NVHR 1100 systems will meet the minimum BB101 2018 overheating 

criteria without relying on opening windows as part of the ventilation strategy. However, as simply 

achieving overheating compliance does not preclude the classrooms from getting warm in summer, 

Breathing Buildings strongly recommends that provision be made for a reasonable area of openings 
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as good design practice. The recommended aerodynamic opening areas (and their corresponding 

physical free areas) are shown in Table 1. These areas have been calculated as the minimum required 

to pass the optional BB101 2018 Performance in Use Criterion, which is explained in Section 2.4.1. 

 

Floor Room ID 
e-Stack 

unit 

Number 
of units 

per room 

Recommended 
low-level 

aerodynamic 
area (m2) 

Recommended 
low-level physical 

free area (assuming 
Cd = 0.61) (m2) 

LG DT (North) NVHR 1100 2 1.83 3.00 

DT (South) NVHR 1100 2 1.44 2.36 

Quiet Room 1 NVHR 1100 1 0.09 0.15 

UG Small Classroom (North) NVHR 1100 1 0.03 0.05 

ICT/STEM/Comp Sci NVHR 1100 6 3.96 6.49 

FF Art (North) NVHR 1100 2 1.62 2.66 

Art (South) NVHR 1100 2 1.05 1.72 

6th Form Art NVHR 1100 1 0.18 0.30 

SF Small Classroom (North) NVHR 1100 1 0.03 0.05 

Maths (North) NVHR 1100 2 1.11 1.82 

Maths (Central) NVHR 1100 2 0.60 0.98 

Maths (South) NVHR 1100 2 0.06 0.10 

Staff Office (South) NVHR 1100 1 0.03 0.05 

TF Maths (North) NVHR 1100 2 0.36 0.59 

Maths (South) NVHR 1100 2 0.30 0.49 

Break Out (South) NVHR 1100 1 0.03 0.05 

Table 1 - e-stack equipment and openings arrangement 

2.3 Definitions 

The aerodynamic opening area refers to the effective opening area of a window once aerodynamic 

losses have been taken into account. Since there is an aerodynamic loss associated with air passing 

through a small aperture, the effective area of the opening is smaller than its physical free area (the 

size of the hole). If A is the physical free area of the opening, then the aerodynamic area A* would be: 

𝐴∗ = 𝐶𝑑𝐴 

where Cd is the aerodynamic loss factor of the opening (taken to be 0.61 in this proposal). 

3.2.8. Page 25



 

P14765a Breathing Buildings Natural Ventilation Proposal for John Lyon School  
 9 

 

 

2.4 Regulatory Compliance 

2.4.1 BB101 2018 Overheating Criteria 

The system installed in each room is designed to meet BB101 2018 summer overheating criteria, 

measured against the CIBSE DSY 1 H50 2020 weather file for Heathrow, which is the nearest and most 

appropriate of the 14 CIBSE/Met Office weather station locations across the UK. DSY (Design Summer 

Year) consists of a single continuous year of hourly data to represent a year with a hot, but not 

extreme, summer. 

The compliance with the overheating criteria for each room, for the aerodynamic areas recommended 

in Table 1, is demonstrated in Table 2 - compliance with BB101 2018 overheating criteria 

. 

 

Room ID 

BB101 2018 overheating criteria 

BB101 
2018 

Pass/Fail 

No. of 
occupied 

hours with 
Top>(Taccept+1°

C) ≤ 40 

Severity of 
Overheating 

(Weighted 
Exceedance ≤ 6) 

Upper Limit 
Temperature 

(Max Top ≤ (Taccept+ 
4°C)) 

Performance 
in Use (Max 

ΔT ≤ 5°C) 

LG DT (North) Pass Fail Pass Pass Pass 

LG DT (South) Pass Fail Pass Pass Pass 

LG Quiet Room 1 Pass Fail Pass Pass Pass 

UG Small Classroom (North) Pass Pass Pass Pass Pass 

UG ICT/STEM/Comp Sci Pass Fail Pass Pass Pass 

FF Art (North) Pass Fail Pass Pass Pass 

FF Art (South) Pass Fail Pass Pass Pass 

FF 6th Form Art Pass Fail Pass Pass Pass 

SF Small Classroom (North) Pass Pass Pass Pass Pass 

SF Maths (North) Pass Fail Pass Pass Pass 

SF Maths (Central) Pass Fail Pass Pass Pass 

SF Maths (South) Pass Fail Pass Pass Pass 

SF Staff Office (South) Pass Fail Pass Pass Pass 

TF Maths (North) Pass Fail Pass Pass Pass 

TF Maths (South) Pass Fail Pass Pass Pass 

TF Breakout (South) Pass Pass Pass Pass Pass 

Table 2 - compliance with BB101 2018 overheating criteria 
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The only criterion which MUST be met is Criterion 1, which states that the operative temperature of 
the room shall not exceed the maximum acceptable temperature by more than 1 degree for more 
than 40 hours during the period 1st May – 30th September. Criterion 2 (Severity of Overheating) and 
Criterion 3 (Upper Limit Temperature) are primarily measures of short term discomfort and are 
reported for information only. Criteria 4 (Performance in Use) is a measure of whether it is possible to 
demonstrate, post-occupancy, that the average internal air temperature does not exceed the average 
external air temperature by more than 5°C on days warmer than 20°C. 

2.4.2 BB93 noise limits 

The system installed in each classroom is designed to comply with the 35dB Laeq,30min upper limit for 

the indoor ambient noise level. There is the option to throttle back the units in quiet rooms in order 

to achieve a lower indoor ambient noise level, but this will reduce their flow rates and therefore may 

result in greater opening areas being required in those rooms to achieve sufficient ventilation. 

2.5 Design Assumptions 

The design assumptions for this proposal are in-line with BB101 2018 Section 8/ESFA Output 

Specification Annex 2F Section 11 Guidance. A summary of these assumptions are shown in Appendix 

A – Design Assumptions. There are a couple of exceptions: 

• Typical occupancies are taken to be 25 people per classroom rather than the standard 32 due 

to John Lyons being  a private school. 

• Classroom heights are taken from section drawings instead of using the standard 2.7m. 

If any of these assumptions are not valid, the proposed solution can be updated by Breathing Buildings 

accordingly. The spaces were modelled using 4DFlo (see Appendix B – 4DFlo). 
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2.6 Design Drawings 

Figure 6 to Figure 10 show the equipment required on plans of the building. The areas modelled in 

4DFlo by Breathing Buildings are shown with a red perimeter. 

Figure 6 - Lower ground floor e-stack indicative locations 

Figure 7 - Upper ground floor e-stack indicative locations 
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Figure 8 - First floor e-stack indicative locations 

 

 

Figure 9 - Second floor e-stack indicative locations 
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Figure 10 - Third floor e-stack indicative locations 

3 Design Responsibility 

As part of the submission to Building Control regarding ventilation strategy and area provision, there 

would generally need to be a document submitted by the design team to address the issues of 

adequate ventilation provision. Breathing Buildings Ltd. can be appointed as part of the design team 

to undertake these calculations if desired using 4DFlo (see Appendix B – 4DFlo). If Breathing Buildings 

Ltd. is not assuming design responsibility, then the appropriate document for Building Control 

purposes is usually provided by the M&E Engineers for the project. 

4 Summary 

The e-stack NVHR system provides controlled natural ventilation for the spaces described. It 

implements displacement ventilation in summer and mixing ventilation in winter. This has significant 

energy savings over conventional ventilation approaches. The units are controlled to supply 

ventilation at the required rate, preventing over ventilation in the winter and encouraging higher 

ventilation rates in the summer. 
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5 Appendix A – Design Assumptions 

Lower and Upper Ground Floors: 

 

Room ID 
Occupied 
Hours per 

Day 

Max. 
Occupancy 

Sensible Heat Gains Room Geometry 

Thermal mass 

Glazing 

Occupants Lighting Additional Area Height Area G-Value 

W/person W/sq. m W/sq. m sq. m m sq. m - 

LG DT (North) 
9:00 - 
16:00 

25 70 7.2 15 100 3.4 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

12.8 (NW) 0.40 

LG DT (South) 
9:00 - 
16:00 

25 70 7.2 15 81.5 3.4 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

12.8 (NW) 0.40 

LG Quiet Room 1 
9:00 - 
16:00 

11 70 7.2 10 19 3.4 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

1 (SW) 
5.1 (NW) 

0.40 

UG Small Classroom 
(North) 

9:00 - 
16:00 

6 70 7.2 10 14.2 3.4 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

3.38 (NW) 
1.69 (NE) 

0.40 

UG ICT/STEM/Comp 
Sci 

9:00 - 
16:00 

90 70 7.2 15 181.2 3.4 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

12.4 (SE) 
13.52 
(NW) 

0.40 

Table 3 – Design Assumptions 
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First and Second Floors: 

Room ID 
Occupied 
Hours per 

Day 

Max. 
Occupancy 

Sensible Heat Gains Room Geometry 

Thermal mass 

Glazing 

Occupants Lighting Additional Area Height Area G-Value

W/person W/sq. m W/sq. m sq. m m sq. m - 

FF Art (North) 
9:00 - 
16:00 

25 70 7.2 5 102.3 3.2 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

6.94 (SE) 
7.68 (NW) 

0.40 

FF Art (South) 
9:00 - 
16:00 

25 70 7.2 5 87.6 3.2 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

4.25 (SE) 
7.68 (NW) 

0.40 

FF 6th Form Art 
9:00 - 
16:00 

8 70 7.2 5 21.5 3.2 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

4.25 (SE) 0.40 

SF Small Classroom 
(North) 

9:00 - 
16:00 

6 70 7.2 10 14.9 3.1 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

2.69 (NW) 0.40 

SF Maths (North) 
9:00 - 
16:00 

25 70 7.2 10 76.3 3.1 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

4.38 (SE) 
3.69 (NW) 

0.40 

SF Maths (Central) 
9:00 - 
16:00 

25 70 7.2 10 53.2 3.1 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

2.56 (SE) 
5.38 (NW) 

0.40 

SF Maths (South) 
9:00 - 
16:00 

25 70 7.2 10 48.4 3.1 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

3.56 (NW) 0.40 

SF Staff Office (South) 
8:00 - 
17:00 

3 90 7.2 25 11.5 3.1 
Ceiling: Cast concrete (lightweight) 

Walls: Plasterboard 
Floor: Screed 

1.69 (SE) 
1 (SW) 

0.40 

Table 4 – Design Assumptions 

3.2.8. Page 32



 

P14765a Breathing Buildings Natural Ventilation Proposal for John Lyon School   16 

 

 

 

Third Floor: 

 

Room ID 
Occupied 
Hours per 

Day 

Max. 
Occupancy 

Sensible Heat Gains Room Geometry 

Thermal mass 

Glazing 

Occupants Lighting Additional Area Height Area G-Value 

W/person W/sq. m W/sq. m sq. m m sq. m - 

TF Maths (North) 
9:00 - 
16:00 

25 70 7.2 10 56.8 2.75 
Ceiling: Timber 

Walls: Plasterboard 
Floor: Screed 

1.17 (SE) 
4.93 (NW) 

0.40 

TF Maths (South) 
9:00 - 
16:00 

25 70 7.2 10 57.9 2.75 
Ceiling: Timber 

Walls: Plasterboard 
Floor: Screed 

0.81 (SE) 
4.93 (NW) 

0.40 

TF Break Out (South) 
9:00 – 
16:00 

8 70 7.2 5 32.5 2.75 
Ceiling: Timber 

Walls: Plasterboard 
Floor: Screed 

1.0 (SW) 0.40 

Table 5 – Design Assumptions 
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6 Appendix B – 4DFlo 

4DFlo Dynamic Thermal Mass Simulation Modelling Software by Breathing Buildings 

The 4DFlo modelling uses a dynamic thermal model calculation which can include for the impact of 

night cooling where such strategies are implemented. The ventilation flows are calculated on an 

hourly basis in the time-stepped model based on the formulae in CIBSE Applications Manual AM10 

“Natural Ventilation in Non-Domestic Buildings”. 4DFlo modelling is also compliant with the 

requirements of AM11 in terms of being a full dynamic model as described in Table 3.1, and hence 

appropriate for use in assessment of overheating risks. 

By means of these calculations, the model can be used to confirm that the building, when equipped 

with the proposed Breathing Buildings natural ventilation scheme, complies with the Building 

Regulations Approved Document F as well as BB101, PSBP FOS or CIBSE Guide A Environmental Design 

overheating criteria (Table 1.8) as appropriate to the design specification.  

Calculations can be carried out in order to show compliance for each room with predicted hourly 

outputs in terms of summertime internal temperatures. All modelling calculations are carried out 

using weather data input from the CIBSE TRY or DSY weather years (as appropriate) for the location 

and project in question. 
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7 Appendix C – Control Options 

 

e-stack Control Options 

NV Smart NV Smart + NV Smart + Connected 

St
ra

te
gy

 

Summer Boost ● ● ● 

Night Cool ● ● ● 

Winter Mixing ● ● ● 

Draught Mitigation ● ● ● 

In
te

gr
at

io
n

 BMS Integration   ● 

Heating/ Cooling Interlock  ● ● 

Window/ Damper Signal  ● ● 

A
n

ci
lla

ri
es

 

LED for Open/ Close Windows  ● ● 

Keyswitch ● ● ● 

Room Temp/CO2 Sensor ● ● ● 

External Temp Sensor ● ● ● 

Wind Sensor Interface   ● 

Rain Sensor Interface   ● 

Table 6 – Control Options 
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8 Appendix D – Specification Text 

8.1 NVHR 1100 unit 

 

The spaces shall be provided with an automatic ventilation system via an NVHR 1100 system, provided by 

Breathing Buildings Ltd, 15 Sturton Street, Cambridge, CB1 2SN, 01223 450060. 

Each space is designed to meet the ventilation and overheating criteria of BB101 2018. The ventilation system 

is capable of achieving a daily average CO2 concentration of not more than 1000ppm and has the capability of 

boosting to 8l/s/person at any time. 

The system shall include two ventilation mixing units, each measuring 1500mm(L) by 1078mm(W) by 329mm(H) 

and incorporating the following; insulated damper; low energy internal mixing fan, with at least two speed 

settings, and an integral controller. The unit shall be connected to grilles in the room and can be ducted to the 

rear of a space. 

In winter the NVHR units shall be used for fresh air intake and exhaust. The unit shall mix the incoming cold air 

with sufficient hot interior air, using low energy fans, prior to the fresh air entering the occupied space in order 

to minimize the risk of cold draughts. Air will be exhausted via a passive section of the insulated damper. 

In summer the space will primarily operate as a buoyancy-driven natural ventilation system, with provision for 

automatic fan assistance to flows when required. If windows are required on the façade, these will be sized to 

work in conjunction with the NVHR unit for summer operation. 

The unit will be capable of automatic, secure night cooling when appropriate, allowing cool air to enter the space 

via the unit, and using fan assistance if required. 

Each unit will be automatically controlled via the NV Smart controller using combined temperature / CO2 sensor 

in each room & a common external temperature sensor to determine the operation of the unit. The operation 

of the internal temperature and CO2 sensor is based on the infrared principle and a patented auto-calibration 

procedure compensates for the deterioration of the infrared source and ensures outstanding long-term stability. 

A key switch with timed override and integrated indicator light to indicate when windows should be open/closed 

will be located in each room. 

For more information, including technical drawings, please visit: www.breathingbuildings.com/products/ 
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It is important to note that with any modelling exercise there are assumptions and 
approximations that have to be made. As far as possible, details of all assumptions made, 
and approximations used are supplied as part of the report. These should be read 
carefully. 

All results are based on the output from computer modelling software and should be 
taken as an indication of the likely final situation, but these conditions cannot be 
guaranteed. 

 

1. THE MODEL 

The building was modelled using TAS 9.4.1 dynamic thermal modelling software written 
by EDSL Ltd.  

1.1. GEOMETRY 

The following images are taken of the 3D model and attempt to show the full geometry. 
As with any modelling exercise, some approximations have to be made, but care has 
been taken to ensure the scale and internal dimensions of the model are as close as 
practicable to the design drawings, and that glazing areas etc. are accurately 
represented. 

 

.

 
Figure 1. Image of the model from the South-East 
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Figure 2. Image of the model from the North-West 

Figure 3. Image of the model from the East and West 

3.2.8. Page 44



 

 

 Page 5 of 15 

1.2. ZONE LAYOUTS 

The zoning for this building has been colour coded to reflect the usage assumed for each 
space: 

Colour NCM Profile NCM Description 

 D1_Edu_Teaching_v5.2.7 Teaching areas which include classrooms 
and corridors providing access to and 
between classrooms. People Density 0.55 
pers/m2. Lux level 280  

 D1_Edu_HighDensIT_v5.2.7 High density desk based work space with 
correspondingly dense IT. People Density 
0.2183099 pers/m2. Lux level 300 Lux. 

 D1_Edu_WkshpSS_v5.2.7 A teaching area for practical non-science 
classes (eg woodwork, metalwork). For 
practical science based teaching spaces 
use "laboratory” and for non practical 
teaching spaces use “classroom/meeting 
room”. People Density 0.06325926 
pers/m2. Lux level 500 Lux. 

 D1_Edu_Circulation_v5.2.7 For all circulation areas such as corridors 
and stairways. People Density 0.11 
pers/m2. Lux level 100 Lux.  

 D1_Edu_Office_v5.2.7 Areas to perform management, office and 
administration work separated from 
standard customer/public areas. It can 
include internal corridors providing access 
to the office spaces, tea making facilities or 
kitchenettes within the office space and 
staff lounges. People Density 0.103 
pers/m2. Lux level 400 Lux. 

 D1_Edu_Reception_v5.2.7 The area in a building which is used for 
entry from the outside or other building 
storeys. People Density 0.1155 pers/m2. 
Lux level 200 Lux. Display Lighting 9 W/m2. 

 D1_Edu_Toilet_v5.2.7 Any toilet areas. People Density 0.11 
pers/m2. Lux level 200 Lux. 

 D1_Edu_Plant_v5.2.7 Areas containing the main HVAC 
equipment for the building eg: boilers/air 
conditioning plant. People Density 0.11 
pers/m2. Lux level 200 Lux. 

 

Note the North angle has been taken from the dwg drawings with Elevation 2 facing SE.  
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Figure 4. Basement zone layout 

 
Figure 5. Ground floor zone layout 
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Figure 6. First floor zone layout 

 
Figure 7. Second floor zone layout 
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Figure 8. Third floor zone layout 

NB this zone layout for the third floor appears to have more divides to the spaces, but 
these are null lines required to model the roof shapes. The model assumes that there is 
no loft space about the occupied rooms i.e. the rooms extend up to the roof. 

1.3. BUILDING ELEMENTS 

Building Element U-Value
(W/m2 K)

g-value Notes 

External Walls 0.2 n/a Brick wall with cavity insulation 
and internally finished with plaster 
board 

Ground floor 0.13 n/a 
Concrete ground bearing 
ground & basement slab 

Roof 0.1 n/a Slate roof with 'traditional build-
up' 

Windows (inc frame) 1.2 0.4 Double glazing with solar control 

Internal floors n/a n/a Concrete slabs between level 
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1.4. INTERNAL GAINS 

The weather file used for this exercise CIBSE London TRY 

1.4.1 Solar 

Solar gains are calculated automatically by the modelling software based on the 
orientation of the building, the transmission coefficients of the glazing and the solar 
angles. 

1.4.2 Occupancy and Equipment gains 

The following gains are provided within the NCM database for use assessing education 
buildings including schools. These are standard profiles and are not editable. Section 1.2 
above indicates which spaces have been allocated to each profile. 

 

 NCM Profile Peak 
Occupancy 
(W/m²) 

Peak 
Equipment 
(W/m²) 

Hours of 
peak 
operation 
(weekdays) 

 D1_Edu_Teaching_v5.2.7 38.6 4.7 7am-6pm 

 D1_Edu_HighDensIT_v5.2.7 16.0 30 7am-6pm 

 D1_Edu_WkshpSS_v5.2.7 4.3 6.2 7am-7pm 

 D1_Edu_Circulation_v5.2.7 7.7 2.0 7am-7pm 

 D1_Edu_Office_v5.2.7 7.5 11.9 7am-6pm 

 D1_Edu_Reception_v5.2.7 9.9 5.6 9am-5pm 

 D1_Edu_Toilet_v5.2.7 7.7 5.0 7am-7pm 

 D1_Edu_Plant_v5.2.7 0.09 50.5 9am-5pm 

 

1.4.3 Lighting gains and controls 

The following information on lighting gains and controls was provided and used for this 
assessment: 

Space Type 
lighting power 
density (W/m²) 

Daylight 
linking and 
dimming 

Occupancy 
sensing 

Circulation / Lobby / Locker Lobby 5 No AUTO-ON-OFF  

Society Room 5 No AUTO-ON-OFF  

Staff Room 6 Yes AUTO-ON-OFF  

ICT 6 Yes AUTO-ON-OFF  

STEAM / Classroom 6 Yes AUTO-ON-OFF  

General Classroom 6 Yes AUTO-ON-OFF 

WCs 5 No AUTO-ON-OFF 

Stairs 4 No AUTO-ON-OFF  

Store 5 No AUTO-ON-OFF  

Kiln + photography 5 No AUTO-ON-OFF  
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Gallery 6 Yes AUTO-ON-OFF 

Reading room/walls 6 Yes AUTO-ON-OFF 

Plant 5 No AUTO-ON-OFF 

1.5. HEATING AND VENTILATION 

1.5.1 Infiltration 

The air tightness target for this project is 5m³/m²/hr@50Pa. 

(Note that the Notional building will use 3m³/m²/hr@50Pa) 

1.5.2 HVAC Systems 

Heating system type and efficiency: 

Ground Source Heat Pump system running on grid electricity with 

• seasonal COP of 4.8

• Distribution efficiency 90%

DHW system type and efficiency: 

Direct electric at point of use with 

• 100% generation efficiency

• 100% distribution efficiency

Ventilation plan: 

NVHR – applies to all classroom spaces including ICT and art studios 

• Fan power = 0.13 W/l/s

• No heat recovery

• Demand control based on occupancy

Extract only – applies to all WCs, Kiln/photography rooms, plant room and store 

• Fan power = 0.3 W/l/s

Natural Ventilation – applies to all circulation spaces, staff rooms, reading spaces and 
gallery plus locker room 
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2. RESULTS 

Part L2A 2013 Lean/Clean/Green  

For the GLA the model needs to assess a tiered approach, showing that Part L2A is 
passed using good passive design in the first instance (Lean), then improving the 
technology used to meet the buildings demands (Clean), and lastly any renewables are 
taken into account (Green). 

 

2.1. BE LEAN 

The guidance states that the ‘Lean’ iteration should be run with gas boilers to provide 
space heating and DHW, with 91% efficiency and 10% distribution losses. See below: 

 
Figure 9. Extract from GLA Energy Assessment Guidance 

 

 

The Lean case therefore uses gas boilers for space heating and DHW. 

The result predicted is a 31% reduction against the TER as shown below: 
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2.2. BE CLEAN 

For this case, the Ground Source Heat Pipe (GSHP) system to provide space heating was 
included. 

 

The result predicted is a 27% reduction against the TER as shown below: 
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2.3. BE GREEN 

For this case 20m² of PV was added to the SE facing sloped roof with a generation 
efficiency of 20%. 

 

The result predicted is a 38% reduction against the TER as shown below: 
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2.4. CARBON COMPARISON 

Extracting the loads and multiplying by the carbon factors given for each fuel type 
provides the following analysis: 

Fuel type Fuel Carbon Factor (kgCO2/kWh) 

SAP 2012 SAP 10 

Natural Gas 0.216 0.210 

Grid Electricity 0.519 0.233 

Fuel oil 0.319 0.298 

Energy Use 
Baseline 

(Notional) Lean Clean Green 

Space heating (Kwh) 7.35 4.73 0.9 0.9 

Fuel type Natural Gas Natural Gas Electric Electric 

DHW (kWh) 5.88 6.21 5.08 5.08 

Fuel Type Fuel Oil Electricity Electricity Electricity 

Lighting (Kwh) 13.18 10.26 10.26 10.26 

Auxiliary (kWh) 4.36 1.15 1.15 1.15 

PV (kWh) -2.64

CO2 using SAP 2012 Carbon Factors 

Baseline 
(Notional) Lean Clean Green 

Space heating 1.59 1.02 0.47 0.47 

DHW 1.27 1.34 2.64 2.64 

Lighting 6.84 5.32 5.32 5.32 

Auxiliary 2.26 0.60 0.60 0.60 

PV -1.37

11.96 8.28 9.03 7.66

31% 25%* 36%*

* These reduction percentages don’t exactly match those quoted in the sections
above because these are based on the TER for the Lean case, and this target
changes for the Clean and Green cases when the DHW changes to direct electric.

CO2 using SAP 10 Carbon Factors 

Baseline 
(Notional) Lean Clean Green 

Space heating 1.54 0.99 0.21 0.21 

DHW 1.23 1.30 1.18 1.18 

Lighting 3.07 2.39 2.39 2.39 

Auxiliary 1.02 0.27 0.27 0.27 

PV -0.62

6.87 4.96 4.05 3.44

28% 41% 50%
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BRUKL Output Document
Compliance with England Building Regulations Part L 2013

Administrative information

Criterion 1: The calculated CO  emission rate for the building must not exceed the target2

Criterion 2: The performance of the building fabric and fixed building services should
achieve reasonable overall standards of energy efficiency

Project name

Date: Thu Apr 11 15:28:19 2019


As designedJLS - Oldfield School

Building Details
Address: , 

Owner Details
Name: 

Telephone number: 

Address: , , Certification tool
Calculation engine: TAS

Calculation engine version: "v9.4.4"

Interface to calculation engine: TAS

Interface to calculation engine version: v9.4.4

BRUKL compliance check version: v5.6.a.1

Certifier details
Name: 

Telephone number: 

Address: , , 

CO  emission rate from the notional building, kgCO /m .annum2 2
2 11.7

Target CO  emission rate (TER), kgCO /m .annum2 2
2 11.7

Building CO  emission rate (BER), kgCO /m .annum2 2
2 8.1

Are emissions from the building less than or equal to the target? BER =< TER

Are as built details the same as used in the BER calculations? Separate submission

Element U U U Surface where the maximum value occurs*a-Limit a-Calc i-Calc

Wall** 0.35 0.2 0.26 Basement Walls

Floor 0.25 0.13 0.13 Ground Floor

Roof 0.25 0.1 0.1 Roof

Windows***, roof windows, and rooflights 2.2 1.2 1.2 Door_Triple_2800

Personnel doors 2.2 - - No personal doors in project

Vehicle access & similar large doors 1.5 - - No vehicle doors in project

High usage entrance doors 3.5 - - No high usage entrance doors in project

Building fabric

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are 
displayed in red.

U        = Limiting area-weighted average U-values [W/(m K)]a-Limit
2

U        = Calculated area-weighted average U-values [W/(m K)]a-Calc
2 U       = Calculated maximum individual element U-values [W/(m K)]i-Calc

2

* There might be more than one surface where the maximum U-value occurs.
** Automatic U-value check by the tool does not apply to curtain walls whose limiting standard is similar to that for windows.
*** Display windows and similar glazing are excluded from the U-value check.
N.B.: Neither roof ventilators (inc. smoke vents) nor swimming pool basins are modelled or checked against the limiting standards by the tool.

Air Permeability Worst acceptable standard This building

m /(h.m ) at 50 Pa      3                2 10 5
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Whole building lighting automatic monitoring & targeting with alarms for out-of-range values YES

Whole building electric power factor achieved by power factor correction >0.95

Building services

The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the
Non-Domestic Building Services Compliance Guide for details.

1- Extract Only (8 Zones)

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 0.91 - - - -

Standard value 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system YES
* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

2- Nat Vent

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 0.91 - - - -

Standard value 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system YES
* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

3- NVHR (10 Zones)

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 0.91 - - 0.13 -

Standard value 0.91* N/A N/A 1.1^ N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system YES
* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

^ Limiting SFP may be extended by the amounts specified in the Non-Domestic Building Services Compliance Guide if the system includes 
additional components as listed in the Guide.

1- Gas boiler

Water heating efficiency Storage loss factor [kWh/litre per day]

This building 0.91 0

Standard value 0.9* N/A
* Standard shown is for gas boilers >30 kW output. For boilers <=30 kW output, limiting efficiency is 0.73.

Local mechanical ventilation, exhaust, and terminal units

ID System type in Non-domestic Building Services Compliance Guide

A Local supply or extract ventilation units serving a single area

B Zonal supply system where the fan is remote from the zone

C Zonal extract system where the fan is remote from the zone

D Zonal supply and extract ventilation units serving a single room or zone with heating and heat recovery

E Local supply and extract ventilation system serving a single area with heating and heat recovery

F Other local ventilation units

G Fan-assisted terminal VAV unit

H Fan coil units

I Zonal extract system where the fan is remote from the zone with grease filter

Zone name SFP [W/(l/s)]
HR efficiency

ID of system type A B C D E F G H I

Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard

G_STEAM Studio - - - - 0.1 - - - - - N/A
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Zone name SFP [W/(l/s)]
HR efficiency

ID of system type A B C D E F G H I

Standard value 0.3 1.1 0.5 1.9 1.6 0.5 1.1 0.5 1 Zone Standard

G_Classroom - - - - 0.1 - - - - - N/A

1_Maths1 - - - - 0.1 - - - - - N/A

1_Maths2 - - - - 0.1 - - - - - N/A

1_Maths3 - - - - 0.1 - - - - - N/A

2_Maths1 - - - - 0.1 - - - - - N/A

2_Maths2 - - - - 0.1 - - - - - N/A

G_Acc_WC 0.3 - - - - - - - - - N/A

G_WC 0.3 - - - - - - - - - N/A

1_WC 0.3 - - - - - - - - - N/A

2_WC 0.3 - - - - - - - - - N/A

3_WC 0.3 - - - - - - - - - N/A

G_ICT - - - - 0.1 - - - - - N/A

3_Store 0.3 - - - - - - - - - N/A

3_ArtStudio - - - - 0.1 - - - - - N/A

3_DesignCeramics - - - - 0.1 - - - - - N/A

B_Plant 0.3 - - - - - - - - - N/A

3_PhotographyKiln 0.3 - - - - - - - - - N/A

General lighting and display lighting Luminous efficacy [lm/W]

Zone name Luminaire Lamp Display lamp General lighting [W]

Standard value 60 60 22

G_Lobby - - - 128

G_LockerLobby - - - 116

G_Stair_E - - - 33

1_Reading_KnowledgeWall - - - 573

1_Circ - - - 123

2_ReadingWall - - - 596

2_Circ - - - 82

3_GallarySpace - - - 509

3_Circ - - - 43

G_StaffRoom - - - 132

2_Staff - - - 71

2_ReadingRoom - - - 240

3_ArtStaff - - - 104

G_STEAM Studio - - - 413

G_Classroom - - - 341

1_Maths1 - - - 315

1_Maths2 - - - 308

1_Maths3 - - - 314

2_Maths1 - - - 298

2_Maths2 - - - 344

G_Acc_WC - - - 17

G_WC - - - 25

Page 3 of 7
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General lighting and display lighting Luminous efficacy [lm/W]

Zone name Luminaire Lamp Display lamp General lighting [W]

Standard value 60 60 22

1_WC - - - 21

2_WC - - - 38

3_WC - - - 19

G_ICT - - - 295

3_Store - - - 9

3_ArtStudio - - - 454

3_DesignCeramics - - - 477

G_SocietyRoom - - 22 262

B_Plant - - - 236

3_PhotographyKiln - - - 63

Criterion 3: The spaces in the building should have appropriate passive control measures
to limit solar gains

Zone Solar gain limit exceeded? (%) Internal blinds used?

G_StaffRoom NO (-47%) NO

2_Staff N/A N/A

2_ReadingRoom NO (-67%) NO

3_ArtStaff NO (-95%) NO

G_STEAM Studio NO (-34%) NO

G_Classroom NO (-64%) NO

1_Maths1 NO (-66%) NO

1_Maths2 NO (-60%) NO

1_Maths3 NO (-70%) NO

2_Maths1 NO (-71%) NO

2_Maths2 NO (-79%) NO

G_ICT NO (-54%) NO

3_ArtStudio NO (-81%) NO

3_DesignCeramics NO (-83%) NO

G_SocietyRoom NO (-30%) NO

3_PhotographyKiln N/A N/A

Criterion 4: The performance of the building, as built, should be consistent with the
calculated BER

Separate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the
building should be in place

Separate submission

EPBD (Recast): Consideration of alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO

Is evidence of such assessment available as a separate submission? NO

Are any such measures included in the proposed design? NO
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Notional
Area [m ]2

External area [m ]2

Weather

Infiltration [m /hm @ 50Pa]3          2

Average conductance [W/K]

Average U-value [W/m K]2

Alpha value* [%]

* Percentage of the building's average heat transfer coefficient which is due to thermal bridging

1193
1907
LON
5
584
0.31
14.92

1193
1907
LON
3
1005
0.53
14.92

% Area Building Type
A1/A2 Retail/Financial and Professional services
A3/A4/A5 Restaurants and Cafes/Drinking Est./Takeaways
B1 Offices and Workshop businesses
B2 to B7 General Industrial and Special Industrial Groups
B8 Storage or Distribution
C1 Hotels
C2 Residential Institutions: Hospitals and Care Homes
C2 Residential Institutions: Residential schools
C2 Residential Institutions: Universities and colleges
C2A Secure Residential Institutions
Residential spaces
D1 Non-residential Institutions: Community/Day Centre
D1 Non-residential Institutions: Libraries, Museums, and Galleries

100 D1 Non-residential Institutions: Education
D1 Non-residential Institutions: Primary Health Care Building
D1 Non-residential Institutions: Crown and County Courts
D2 General Assembly and Leisure, Night Clubs, and Theatres
Others: Passenger terminals
Others: Emergency services
Others: Miscellaneous 24hr activities
Others: Car Parks 24 hrs
Others: Stand alone utility block

Energy Consumption by End Use [kWh/m ]2

Actual Notional
Heating

Cooling

Auxiliary

Lighting

Hot water

Equipment*

TOTAL**
* Energy used by equipment does not count towards the total for consumption or calculating emissions.
** Total is net of any electrical energy displaced by CHP generators, if applicable.

4.73
0
1.13
10.26
6.21
25.6
22.33

7.35
0
4.36
13.18
5.88
25.6
30.77

Energy Production by Technology [kWh/m ]2

Actual Notional
Photovoltaic systems

Wind turbines

CHP generators

Solar thermal systems

0
0
0
0

0
0
0
0

Energy & CO  Emissions Summary2

Actual Notional
Heating + cooling demand [MJ/m ]2

Primary energy* [kWh/m ]2

Total emissions [kg/m ]2

14.69
47.43
8.1

22.82
68.65
11.7

* Primary energy is net of any electrical energy displaced by CHP generators, if applicable.
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HVAC Systems Performance

System Type Heat dem Cool dem Heat con Cool con Aux con Heat Cool Heat gen Cool gen
MJ/m2 MJ/m2 kWh/m2 kWh/m2 kWh/m2 SSEEF SSEER SEFF SEER

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual

Notional

4.4

5.2

0

0

1.5

1.8

0

0

1

1.2

0.82

0.82

0

0

0.91

----

0

----

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual

Notional

19.3

39.5

0

0

6.6

13.4

0

0

1.1

1.2

0.82

0.82

0

0

0.91

----

0

----

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Natural Gas, [CFT] Electricity

Actual

Notional

12.1

10.8

0

0

4.1

3.7

0

0

1.3

8.1

0.82

0.82

0

0

0.91

----

0

----

Key to terms

Heat dem [MJ/m2] = Heating energy demand
Cool dem [MJ/m2] = Cooling energy demand
Heat con [kWh/m2] = Heating energy consumption
Cool con [kWh/m2] = Cooling energy consumption
Aux con [kWh/m2] = Auxiliary energy consumption
Heat SSEFF = Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cool SSEER = Cooling system seasonal energy efficiency ratio
Heat gen SSEFF = Heating generator seasonal efficiency
Cool gen SSEER = Cooling generator seasonal energy efficiency ratio
ST = System type
HS = Heat source
HFT = Heating fuel type
CFT = Cooling fuel type

Page 6 of 7
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Key Features
The Building Control Body is advised to give particular attention to items whose specifications are better than typically
expected.

Element U U Surface where the minimum value occurs*i-Typ i-Min

Wall 0.23 0.2 External Wall

Floor 0.2 0.13 Ground Floor

Roof 0.15 0.09 PV_panel-pane

Windows, roof windows, and rooflights 1.5 1.2 WinH_1500*3000

Personnel doors 1.5 - No personal doors in project

Vehicle access & similar large doors 1.5 - No vehicle doors in project

High usage entrance doors 1.5 - No high usage entrance doors in project

Building fabric

U      = Typical individual element U-values [W/(m K)]i-Typ
2 U      = Minimum individual element U-values [W/(m K)]i-Min

2

* There might be more than one surface where the minimum U-value occurs.

Air Permeability Typical value This building

m /(h.m ) at 50 Pa      3                 2 5 5
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BRUKL Output Document
Compliance with England Building Regulations Part L 2013

Administrative information

Criterion 1: The calculated CO  emission rate for the building must not exceed the target2

Criterion 2: The performance of the building fabric and fixed building services should
achieve reasonable overall standards of energy efficiency

Project name

Date: Tue Apr 09 17:55:56 2019


As designedJLS - Oldfield School

Building Details
Address: , 

Owner Details
Name: 

Telephone number: 

Address: , , Certification tool
Calculation engine: TAS

Calculation engine version: "v9.4.4"

Interface to calculation engine: TAS

Interface to calculation engine version: v9.4.4

BRUKL compliance check version: v5.6.a.1

Certifier details
Name: 

Telephone number: 

Address: , , 

CO  emission rate from the notional building, kgCO /m .annum2 2
2 12

Target CO  emission rate (TER), kgCO /m .annum2 2
2 12

Building CO  emission rate (BER), kgCO /m .annum2 2
2 7.4

Are emissions from the building less than or equal to the target? BER =< TER

Are as built details the same as used in the BER calculations? Separate submission

Element U U U Surface where the maximum value occurs*a-Limit a-Calc i-Calc

Wall** 0.35 0.2 0.26 Basement Walls

Floor 0.25 0.13 0.13 Ground Floor

Roof 0.25 0.1 0.1 Roof

Windows***, roof windows, and rooflights 2.2 1.2 1.2 Door_Triple_2800

Personnel doors 2.2 - - No personal doors in project

Vehicle access & similar large doors 1.5 - - No vehicle doors in project

High usage entrance doors 3.5 - - No high usage entrance doors in project

Building fabric

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are 
displayed in red.

U        = Limiting area-weighted average U-values [W/(m K)]a-Limit
2

U        = Calculated area-weighted average U-values [W/(m K)]a-Calc
2 U       = Calculated maximum individual element U-values [W/(m K)]i-Calc

2

* There might be more than one surface where the maximum U-value occurs.
** Automatic U-value check by the tool does not apply to curtain walls whose limiting standard is similar to that for windows.
*** Display windows and similar glazing are excluded from the U-value check.
N.B.: Neither roof ventilators (inc. smoke vents) nor swimming pool basins are modelled or checked against the limiting standards by the tool.

Air Permeability Worst acceptable standard This building

m /(h.m ) at 50 Pa      3                2 10 5

Page 1 of 7

3.2.8. Page 63



Whole building lighting automatic monitoring & targeting with alarms for out-of-range values YES

Whole building electric power factor achieved by power factor correction >0.95

Building services

The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the
Non-Domestic Building Services Compliance Guide for details.

1- Extract Only (8 Zones)

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 4.8 - - - -

Standard value 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system YES
* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

2- Nat Vent

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 4.8 - - - -

Standard value 0.91* N/A N/A N/A N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system YES
* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

3- NVHR (10 Zones)

Heating efficiency Cooling efficiency Radiant efficiency SFP [W/(l/s)] HR efficiency

This system 4.8 - - 0.13 -

Standard value 0.91* N/A N/A 1.1^ N/A

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system YES
* Standard shown is for gas single boiler systems <=2 MW output. For single boiler systems >2 MW or multi-boiler systems, (overall) limiting 
efficiency is 0.86. For any individual boiler in a multi-boiler system, limiting efficiency is 0.82.

^ Limiting SFP may be extended by the amounts specified in the Non-Domestic Building Services Compliance Guide if the system includes 
additional components as listed in the Guide.

1- Direct ELectric

Water heating efficiency Storage loss factor [kWh/litre per day]

This building 1 0

Standard value 0.9* N/A
* Standard shown is for gas boilers >30 kW output. For boilers <=30 kW output, limiting efficiency is 0.73.

"No zones in project where local mechanical ventilation, exhaust, or terminal unit is applicable"

General lighting and display lighting Luminous efficacy [lm/W]

Zone name Luminaire Lamp Display lamp General lighting [W]

Standard value 60 60 22

G_Lobby - - - 128

G_LockerLobby - - - 116

G_Stair_E - - - 33

1_Reading_KnowledgeWall - - - 573

1_Circ - - - 123

2_ReadingWall - - - 596

2_Circ - - - 82
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General lighting and display lighting Luminous efficacy [lm/W]

Zone name Luminaire Lamp Display lamp General lighting [W]

Standard value 60 60 22

3_GallarySpace - - - 509

3_Circ - - - 43

G_StaffRoom - - - 132

2_Staff - - - 71

2_ReadingRoom - - - 240

3_ArtStaff - - - 104

G_STEAM Studio - - - 413

G_Classroom - - - 341

1_Maths1 - - - 315

1_Maths2 - - - 308

1_Maths3 - - - 314

2_Maths1 - - - 298

2_Maths2 - - - 344

G_Acc_WC - - - 17

G_WC - - - 25

1_WC - - - 21

2_WC - - - 38

3_WC - - - 19

G_ICT - - - 295

3_Store - - - 9

3_ArtStudio - - - 454

3_DesignCeramics - - - 477

G_SocietyRoom - - 22 262

B_Plant - - - 236

3_PhotographyKiln - - - 63

Criterion 3: The spaces in the building should have appropriate passive control measures
to limit solar gains

Zone Solar gain limit exceeded? (%) Internal blinds used?

G_StaffRoom NO (-47%) NO

2_Staff N/A N/A

2_ReadingRoom NO (-67%) NO

3_ArtStaff NO (-95%) NO

G_STEAM Studio NO (-34%) NO

G_Classroom NO (-64%) NO

1_Maths1 NO (-66%) NO

1_Maths2 NO (-60%) NO

1_Maths3 NO (-70%) NO

2_Maths1 NO (-71%) NO

2_Maths2 NO (-79%) NO

G_ICT NO (-54%) NO

3_ArtStudio NO (-81%) NO

3_DesignCeramics NO (-83%) NO

G_SocietyRoom NO (-30%) NO
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Zone Solar gain limit exceeded? (%) Internal blinds used?

3_PhotographyKiln N/A N/A

Criterion 4: The performance of the building, as built, should be consistent with the
calculated BER

Separate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the
building should be in place

Separate submission

EPBD (Recast): Consideration of alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO

Is evidence of such assessment available as a separate submission? NO

Are any such measures included in the proposed design? NO
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Notional
Area [m ]2

External area [m ]2

Weather

Infiltration [m /hm @ 50Pa]3          2

Average conductance [W/K]

Average U-value [W/m K]2

Alpha value* [%]

* Percentage of the building's average heat transfer coefficient which is due to thermal bridging

1193
1907
LON
5
584
0.31
14.92

1193
1907
LON
3
1005
0.53
14.92

% Area Building Type
A1/A2 Retail/Financial and Professional services
A3/A4/A5 Restaurants and Cafes/Drinking Est./Takeaways
B1 Offices and Workshop businesses
B2 to B7 General Industrial and Special Industrial Groups
B8 Storage or Distribution
C1 Hotels
C2 Residential Institutions: Hospitals and Care Homes
C2 Residential Institutions: Residential schools
C2 Residential Institutions: Universities and colleges
C2A Secure Residential Institutions
Residential spaces
D1 Non-residential Institutions: Community/Day Centre
D1 Non-residential Institutions: Libraries, Museums, and Galleries

100 D1 Non-residential Institutions: Education
D1 Non-residential Institutions: Primary Health Care Building
D1 Non-residential Institutions: Crown and County Courts
D2 General Assembly and Leisure, Night Clubs, and Theatres
Others: Passenger terminals
Others: Emergency services
Others: Miscellaneous 24hr activities
Others: Car Parks 24 hrs
Others: Stand alone utility block

Energy Consumption by End Use [kWh/m ]2

Actual Notional
Heating

Cooling

Auxiliary

Lighting

Hot water

Equipment*

TOTAL**
* Energy used by equipment does not count towards the total for consumption or calculating emissions.
** Total is net of any electrical energy displaced by CHP generators, if applicable.

0.9
0
1.15
10.26
5.08
25.6
17.38

2.48
0
4.36
13.18
5.88
25.6
25.9

Energy Production by Technology [kWh/m ]2

Actual Notional
Photovoltaic systems

Wind turbines

CHP generators

Solar thermal systems

2.64
0
0
0

0
0
0
0

Energy & CO  Emissions Summary2

Actual Notional
Heating + cooling demand [MJ/m ]2

Primary energy* [kWh/m ]2

Total emissions [kg/m ]2

14.69
52.03
7.4

22.82
66.39
12

* Primary energy is net of any electrical energy displaced by CHP generators, if applicable.

Page 5 of 7

3.2.8. Page 67



HVAC Systems Performance

System Type Heat dem Cool dem Heat con Cool con Aux con Heat Cool Heat gen Cool gen
MJ/m2 MJ/m2 kWh/m2 kWh/m2 kWh/m2 SSEEF SSEER SEFF SEER

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Electricity, [CFT] Electricity

Actual

Notional

4.4

5.2

0

0

0.3

0.6

0

0

1.2

1.2

4.32

2.43

0

0

4.8

----

0

----

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Electricity, [CFT] Electricity

Actual

Notional

19.3

39.5

0

0

1.2

4.5

0

0

1.1

1.2

4.32

2.43

0

0

4.8

----

0

----

[ST] Central heating using water: radiators, [HS] LTHW boiler, [HFT] Electricity, [CFT] Electricity

Actual

Notional

12.1

10.8

0

0

0.8

1.2

0

0

1.3

8.1

4.32

2.43

0

0

4.8

----

0

----

Key to terms

Heat dem [MJ/m2] = Heating energy demand
Cool dem [MJ/m2] = Cooling energy demand
Heat con [kWh/m2] = Heating energy consumption
Cool con [kWh/m2] = Cooling energy consumption
Aux con [kWh/m2] = Auxiliary energy consumption
Heat SSEFF = Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cool SSEER = Cooling system seasonal energy efficiency ratio
Heat gen SSEFF = Heating generator seasonal efficiency
Cool gen SSEER = Cooling generator seasonal energy efficiency ratio
ST = System type
HS = Heat source
HFT = Heating fuel type
CFT = Cooling fuel type
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Key Features
The Building Control Body is advised to give particular attention to items whose specifications are better than typically
expected.

Element U U Surface where the minimum value occurs*i-Typ i-Min

Wall 0.23 0.2 External Wall

Floor 0.2 0.13 Ground Floor

Roof 0.15 0.09 PV_panel-pane

Windows, roof windows, and rooflights 1.5 1.2 WinH_1500*3000

Personnel doors 1.5 - No personal doors in project

Vehicle access & similar large doors 1.5 - No vehicle doors in project

High usage entrance doors 1.5 - No high usage entrance doors in project

Building fabric

U      = Typical individual element U-values [W/(m K)]i-Typ
2 U      = Minimum individual element U-values [W/(m K)]i-Min

2

* There might be more than one surface where the minimum U-value occurs.

Air Permeability Typical value This building

m /(h.m ) at 50 Pa      3                 2 5 5
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