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EXECUTIVE SUMMARY 
 

• Grove cottage nursery is set to be demolished and a new Nursery built in its place 

 

• This report uses the energy hierarchy set out by East Herts District Plan | 

Sustainability SPD and Part L2A of the Building Regulations – Conservation of Fuel 

and Power 

 

• Energy Efficient Measures 

o Lower u-values to reduce heating loss 

o Lower Air Leakage Rate 

o Efficient LED lighting with motion sensors and daylight controls 

 

• Design and Development with Clean Energy 

o Air Source Heat Pump for Radiator or Underfloor Heating System 

o Mechanical Ventilation with Heat Recovery for fresh air 

o Instantaneous Hot Water 

 

• Renewable Energy 

o PV Cells to generate green electrical energy from the sun 

 

• As the building has an educational purpose, we have benchmarked the 

requirements against BB 101 

 

Result Target CO2 Emission 
Rate 

Building CO2 
Emission Rate 

% Below Part L 
Requirement 

BRUKL 11.4 kgCO2/m2.annum 6.8 kgCO2/m2.annum 40% 

 

Result Building 
EPC 

If existing 
Building 

Benchmark 

% 
Improvement  

If Newly 
Built 

Benchmark 

% 
Improvement 

EPC A|14 C|63 70% A|24 40% 

 

• Potential cost of energy saving over Part L Minimum standard building 

Iteration 
 

Electrical Use per 
Annum (kWh) 

Gas Use per 
Annum (kWh) 

Cost of Energy 
per Annum (£) 

As Designed 23,854.2 0 £6,679.181 

Part L Minimum2 29,067.6 11,771.8 £8,962.951 

1Based on Current Average as of June 2022 Electricity - £0.28/kWh and Gas - £0.07/kWh  
2This includes higher u-values, less efficient lights, a gas boiler, less efficient heat recovery, no PV 

  



Green Building Design Consultants Ltd. 
___________________________________________________________________ 
 

Project: Grove Cottage Redevelopment - RevB  June 2022 

Project No. 5965  4 

CONTENTS 
1.0 Introduction ....................................................................................................... 5 

1.1 Purpose of This Document ............................................................................ 5 

1.2 Reservations ................................................................................................. 5 

1.3 Building Description ...................................................................................... 5 

1.4 Planning Policies ........................................................................................... 5 

2.0 Energy Efficient Measures ................................................................................ 6 

2.1 Heating Energy and Passive Design ............................................................. 6 

2.2 Lighting Energy ............................................................................................. 6 

3.0 Design and Development with Clean Energy ................................................... 7 

3.1 Heating Generators ....................................................................................... 7 

3.1.2 Heating Technologies Not Considered in this Analysis .......................... 9 

3.2 Mechanical Ventilation with Heat Recovery ................................................ 10 

3.3 Hot Water Energy ........................................................................................ 11 

4.0 Renewable Energy ......................................................................................... 12 

4.1 PV Cells ...................................................................................................... 12 

5.0 Conclusions and Results ................................................................................ 13 

Appendix A – Full BRUKL Report ............................................................................ 15 

Appendix B – Full EPC ............................................................................................. 16 

 
 
 

 
 
 
  



Green Building Design Consultants Ltd. 
___________________________________________________________________ 
 

Project: Grove Cottage Redevelopment - RevB  June 2022 

Project No. 5965  5 

1.0 Introduction 
 

1.1 Purpose of This Document 
 
This document aims to set out a review of the low to zero energy options and the 
impact of external plant that shall provide heating, domestic hot water, fresh air and 
power to Grove Cottage. The review has incorporated baseline requirements for a 
typical BB101 compliant nursery.   
 

1.2 Reservations 
 

This report has been prepared for the sole use of the Client, Moult Walker Chartered 
Surveyors and the appointed design team. It is intended to be informative for use in 
the redevelopment project. It is not intended to be a detailed technical specification or 
to form part of any contractual documentation. Green Building Design Consultants do 
not accept any responsibility for its use by other parties. 
 

1.3 Building Description 
 
Grove cottage is set to be demolished and its place a new 3-storey nursery is to be 
erected. The building will consist of ground, first and second floors with an external 
play area.  
 
The new nursery will need to be provided with heating, domestic hot water, lighting 
and power to cater for children at Ground floor, adults at First floor, as well as staff 
offices on the Second Floor. The Nursery is to be located in Bishops Stortford. 
 

1.4 Planning Policies 
 
To satisfy the requirement to reduce the energy and the carbon emissions of buildings 
this report uses the energy hierarchy set out by East Herts District Plan | Sustainability 
SPD: 
 

• Policy CC2 Climate Change Mitigation  

• Policy DES4 Design of Development  

• Policy CC3 Renewable and Low Carbon Energy  
 
Part L2A of the Building Regulations – Conservation of Fuel and Power sets out the 
minimum requirements for a new building other than dwellings to reduce its energy usage. 
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2.0 Energy Efficient Measures 
 

2.1 Heating Energy and Passive Design 
 
The main fundamental way to reduce the heat load on the building is to have low u-
values, which are a sum of the thermal resistances of the layers that make up an entire 
building element for its construction. This reduces the heat loss from the building which 
in turn reduces how much energy is required to heat the building. Part L sets out the 
minimum u-values of new buildings and to further decrease the heat loss it is proposed 
that this development has even lower u values as set out below: 
 

Element U Values from Part 
L 

Proposed U Values Source 

External U-
Value 

0.35 w/m2k 0.2 w/m2k Additional 
Insulation 

Ground Floor U-
Value 

0.25 w/m2k 0.2 w/m2k Additional 
Insulation 

Roof U-Value 0.25 w/m2k 0.18 w/m2k Additional 
Insulation 

Window U-
Value 

2.2 w/m2k 1 w/m2k Triple Glazed 
Windows 

Air Tightness 10 m3/hr.m2@50Pa 5 m3/hr.m2@50Pa Improved Thermal 
Bridging and seals 

 

2.2 Lighting Energy 
 
Currently, all lighting now is LED which is the most efficient way to light a building. 
There are a variety of lighting panels that can suit all styles of room. By putting a smart 
lighting control system, the lights can even change colour which may suit any sensory 
room in the nursery. 
 
To also eliminate the chance of lights being left on when they are not required all 
rooms should have an absence detector combined with a daylight sensor. By doing 
this the lights can be manually turned on and when the detector does not sense 
movement for an extended period of time they will shut off. 
 
Similarly with daylight sensing if there is sufficient lighting from natural daylight the 
lights will turn off thus saving more energy. 
 

Element 
Part L 

Requirement 
Proposed 

Design 
Source 

Lighting 
Efficiency 

60 lm/W 120 lm/W 
Standard minimum value 

for modern LED lights 

Controls None 
Motion Sensing 

and Daylight 
Sensors 

Additional Insulation 
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3.0 Design and Development with Clean Energy 
 

3.1 Heating Generators 
 
Three new primary heating sources were considered to provide heat to the building: 

• A new gas fired condensing boiler system 

• A new air source heat pump system 

• Electric Heating 

Technology Advantages Disadvantages 

Gas Fired 
Condensing 
Boiler 
System 

• Minimal space required for 
installation 

• Cheaper to install 

• No fuel storage 

• In full condensing mode it 
can be 107% efficient 

• Relies on fossil fuel which the 
UK is committed to phasing out 
supplies and cost in future is 
uncertain 

• Possible carbon monoxide 
leakage 

Air Source 
Heat Pump 
System 

• Much higher efficiency 

• Can be positioned away 
from the building 

• Lower carbon foot print 

• No fuel storage 

• Efficient even at low 
ambient temperatures 

• Can be powered by wind 
or solar energy 

• Long life span if serviced 
properly 

• Liable for Government 
Grants 
 

• High installation cost 

• Builders work to run 
cables/pipework from 
condenser to thermal store 

• Works better with highly new 
buildings  

• Radiators will need to be 
slightly larger due to the lower 
output due to reduced 
temperatures 

• Electricity currently costs more 
than gas per kWhr 

• May require upgrade to the 
existing electrical supply 

• Has to be external 

Electric 
Heating 

• No central source required 

• No internal structure such 
as pipework 

• Can go anywhere 

• Most expensive 

• Most in-efficient 

 

The most energy efficient and practical heating system is the air source heat pump 
and this is the technology that this report will proceed with. 
 
Up until a few years ago air/ground source heat pumps used to be limited due to their 
low output temperatures – typically around 50oC. Now they are fully capable of 
producing higher temperatures of up to 65oC which means they do not require a fossil 
fuel heat source (such as a gas boiler) to increase their output temperature.  
 
Air source heat pumps are much more energy efficient than a gas fired boiler, however 
electrical energy costs more than gas and also has a higher CO2 emissions factor. To 
work optimally they would require a space outside that has adequate air flow. They 
can be concealed in several ways which include: 
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• Hit and miss fencing 

• Shrubbery 

• Vinyl wrapping 
 
An air source heat pump is well suited to either low surface temperature radiators 
and/or underfloor heating. An internal unit is required that links to the outside ASHP 
via refrigerant pipework. There is a heat exchanger in the internal unit which then 
provides the low temperature hot water to the building for its heating as shown below. 
 

 
 
This design is based on the Daikin Altherma 3 system. The external units are 740(H) 
x 884(W) x 388(D) and the internal units are 840(H) x 440(W) x 390(D). 
 

 
External ASHP 
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Internal Unit 

 
The building is to be heated by LTHW under floor heating. This ensures there are no 
hot surfaces for children to scold them self’s on and also gives the building maximum 
flexibility as there will be no radiators on the walls. 
 

Element 
Part L 

Requirement 
Proposed Design Source 

Air Source Heat 
Pump with 

Radiators/UFH   
2.5 3.32 

Daikin Altherma 
3 System 

Controls None 

• Optimum Start Stop 

• Local Room Temperature  

• Weather Compensation 

Standard as part 
of Unit 

 
 

3.1.2 Heating Technologies Not Considered in this Analysis 
 
Ground Source Heat Pump 
 
Although a ground source heat pump has the same efficiency as an air sourced unit 
the cost to install one is significantly higher due to the added expense of digging a 
trench or borehole. Furthermore, as the Nursery is located in the middle of the town 
there is not enough space to dig into the ground. 
 
Biomass Boiler 
 
A biomass boiler works like a regular boiler but instead of using gas or oil it uses wood 
chips/pellets. The fundamental downside to these boilers is that the fuel source needs 
to be stored on site which can take up significant space. There are also less efficient.  
 
Finally due to the fumes produced when burning the wood chips/pellets the flue needs 
to be 10m above the building meaning it is not suited for a building in a town centre as 
this will not suit the aesthetic look and will have planning issues. 
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Combined Heat and Power Unit 
 
This is an engine that can provide power to the building and waste heat is then used 
to heat the building. Due to the buildings size and therefore low heat loss, it is not 
suited. Furthermore, there are more efficient and economic beneficial ways to provide 
power to the building – such as solar cells. 
 

3.2 Mechanical Ventilation with Heat Recovery 
 
Although the building potentially has openable windows managed by the staff for 
ventilation, which will work well in summer, in the winter it can have the opposite effect 
as opening windows will let cold air in and increase the load on the heating system. 
By installing an MVHR it ensures the building can be well ventilated and the heat 
energy can be recovered to limit the amount of wasted energy.  
 
According to the department of education’s document, Statutory framework for the 
early year’s foundation stage Setting the standards for learning, development and care 
for children from birth to five in section 3.58 it states that the number of children is 
equal to 2.5m2 per child.  
 
To ensure compliance with BB101 and the TM52 criteria to ensure there is not a 
significant build of CO2 575l/s of fresh air will need to be provided to the building. As 
there is office space as well 10l/s per person should be provided to ensure compliance 
with Part F of the building regulations. 
 

Floor Room 
Ventilation 

Source 
l/s 

Ground 
Nursery 245 BB 101 

Office 10 
Part F of the Building 

Regulations 

First 
Activity Space 210 BB 101 

Lounge 70 

Part F of the Building 
Regulations Second 

Office01 10 

Office02 20 

Office03 10 

  Total 575   

 
By adding CO2 sensors to each room, it ensures that fresh air is only being provided 
to the occupied rooms and therefore not wasting energy. The MVHR can be positioned 
at high level in the store room in the second floor with its supply and exhaust air ducted 
too external. The supply and extract to and from the building can be run in 250mm 
circular duct at high level and rise in the riser provided 
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The design is based on a Daikin VAM2000J7VEB which has the dimensions 731(H) x 
1354(W) x 1172(D). 
 
The MVHR will also have a summer bypass function to allow the fresh air, in the right 
conditions, to be brought straight into the building which will create free cooling. 
 

Element 
Part L 

Requirement 
Proposed Design Source 

Fan Power 1.9 W/(l/s) 1.5 W/(l/s) Daikin 
VAM2000J7VEB Heat Recovery 50% 85% 

Controls None • CO2 Sensors 
Remote sensors 

in ductwork 

 

3.3 Hot Water Energy 
 
The most space effective and energy efficient method is to produce the hot water to 
wash hand basins and sinks via instantaneous local electric water heaters. This means 
hot water is only being produced when required as opposed to having a central hot 
water cylinder that has to store a lot of water for extended periods. 
 
These water heaters can be located under sinks or in cupboards nearby. They can 
also have their output temperatures set so they are safe for children. 
 

Element 
Part L 

Requirement 
Proposed 

Design 
Source 

Hot Water Generation 
Efficiency  

1 1 
Most Practical Way for 

the Building 
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4.0 Renewable Energy 
 

4.1 PV Cells 
 
Photovoltaic (PV) cells or better known as solar panels are used to turn the suns 
energy into electrical power. Panels can typically produce around 380W to 500W. This 
electrical power is fed into a panel in the building which is then linked to the incoming 
mains. It will then use the available solar energy to provide power to the building and 
if there is not enough will then supplement with the grid supplied electricity. This will 
be particularly beneficial in the building as if it’s heated by an ASHP, these are 
electrically driven. 
 
There is approximately 90m2 on the 1st floor roof. This roof is south east facing and 
will therefore be ideal for PV panels. 
 

 
 

21 panels could approximately be fit onto the roof allowing for adequate space for 

maintenance. Considering around 20% of shading from adjacent buildings and trees 

over a year these panels could produce 6.36MWh of free electricity to power the 

building. 

When the building is not being used the PV cells are not being utilised, for example on 

the weekends. Any surplus solar energy can be fed back into the grid and the Nursery 

can benefit from payments from the government based on a feed in tarrif. 

Element 
Part L 

Requirement 
Proposed Design Source 

PV Energy Output None 6.36MWh Standard Minimum  
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5.0 Conclusions and Results 
 
By fulling adopting the energy reduction measures stated throughout this report the 
following results can be achieved: 
 

Result Target CO2 Emission 
Rate 

Building CO2 
Emission Rate 

% Below Part L 
Requirement 

BRUKL 11.4 kgCO2/m2.annum 6.8 kgCO2/m2.annum 40% 

 
The full BRUKL report can be found in Appendix A 
 

Result Building 
EPC 

If existing 
Building 

Benchmark 

% 
Improvement  

If Newly 
Built 

Benchmark 

% 
Improvement 

EPC A|14 C|63 70% A|24 40% 

 
The full EPC can be found in Appendix B. 
 
A BRUKL or Building Regulations UK Part L report is a report that shows whether or 
not a building complies with Part L. An EPC or Energy Performance Certificate is a 
rating of a building to show how efficient it is. The lower the number, the more efficient 
it is with A being most efficient and G being least efficient. 
 
As can be seen by inputting the following measures: 
 

• Reduced U-Values over Part L requirements 

• More Efficient Lights 

• Electrical Instantaneous Hot Water Generation 

• Air Source Heat Pump for Heating 

• Mechanical Ventilation with Heat Recovery 

• PV cells on roof 
 
The proposed development will by 40% better than that requirement by Part L of the 
building regulations requirement. It will also be 70% better than an existing building of 
its type and 40% better than a new building of its type.  
 
This is achieved by going beyond the minimum standard in every way. Utilising the PV 
combined with the building only having electrical energy makes for a significant in the 
energy used and therefore the carbon emissions. 
 
For comparison if the same building was built to the minimum Part L Standard using 
a gas fired boiler with no PV, then there is a potential saving of £2,283.77 or 25%. It 
is important to note that this is based on a standard Nursery as governed by the input 
data set out in the National Calculation Methodology.  
 

Iteration 
 

Electrical Use per 
Annum (kWh) 

Gas Use per 
Annum (kWh) 

Cost of Energy 
per Annum (£) 

As Designed 23,854.2 0 £6,679.181 

Part L Minimum2 29,067.6 11,771.8 £8,962.951 
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1Based on Current Average as of June 2022 Electricity - £0.28/kWh and Gas - £0.07/kWh  
2This includes higher u-values, less efficient lights, a gas boiler, less efficient heat recovery, no PV  
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Appendix A – Full BRUKL Report 
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Appendix B – Full EPC 

 






