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QuinnRoss Consultants was commissioned to develop an energy assessment for the proposed 

Duddery Hill development that would demonstrate how it will provide heating and power and meet the 

energy and carbon emission targets set by national, regional, and local policy. The site is located on 

Haverhill, Suffolk. The development is a new-build storage facility. 

 

This development will be subject to the following requirements: 

 

Requirement Description / Summary 

Building Regulations Part L 

2021 

New non-domestic buildings must have a Building�s Emission Rate 

(BER) equal to or less than the calculated Target Emissions Rate 

(TER). 

St Edmundsbury Core Strategy 

(2010)  

Highlights details on how to develop the borough in a way that 

respects the local history, but also in a sustainable manner that 

enhances the local environment.  

Table 1: Summary of energy and sustainability targets 

To achieve the above targets, the following energy reduction methods will be implemented:  

 

Method Description / Summary 

Building form 
The building form will be optimised to help limit any unnecessary 

energy use. 

High performing building thermal 

envelope  

The construction U-values will perform substantially above the 

current building regulations. 

Low infiltration  Air tightness will be no higher than 5.0 m³/m²h. 

Daylight strategy  
Daylight penetration in rooms will be maximised to reduce lighting 

demand significantly. 

Highly efficient lighting with 

controls  

LED lighting will be installed throughout with daylight and PIR 

sensors where possible. 

Insulated pipe work 
All Internal heating pipework will be insulated to a standard beyond 

building regulation requirements. 

Unregulated Energy Use 

Efforts will be made to reduce the unregulated emissions by 

providing �best in class� (�A� rated or equivalent) white goods 

where applicable. 

Table 2: Summary of energy hierarchy Lean, Clean & Green methods 
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Thermal and Energy Modelling Results 

 

The whole development has been analysed for its energy use using current 2021 Building Regulations, 

Part L 2021, in approved energy modelling software. The predicted and saved CO2 is shown below: 

 

 

Figure 01: CO2 reductions compared with the Build Regs target 

 

 

Figure 02: CO2 reductions compared with the Build Regs target 

 

All inputs and BRUKL document, as proof of the legitimacy of the above calculations, can be found in 

the appendices. 

 

Total tCO2
% Reduction at 

each stage
Total tCO2

% Reduction at 
each stage

Total tCO2
% Reduction at 

each stage
Baseline 7 N/A 0 N/A 7 N/A
Be Lean 7 2% 0 0% 7 2%
Be Clean 7 0% 0 0% 7 0%
Be Green 8 -11% 0 0% 8 -11%

Overall area weighted 
reductions

Current Building Regs using Part L 2021 

TOTAL -1 -9% 0 0%

New build commercial (includes 
major refurbishments assessed 
under Part L2A)

New build residential (includes 
major refurbishments assessed 
under Part L1A)

-1 -9%



 

Page 5 of 15 �௲௳௴ quinnross.energy 

Energy Strategy 

QuinnRoss Consultants was commissioned to develop an energy assessment for the proposed 

Duddery Hill development that would demonstrate how it will provide heating and power and meet the 

energy and carbon emission targets set by national, regional, and local policy. 

 

The site is in Haverhill, Suffolk. The development is a new-build storage facility. A 3D model image of 

the development is below: 

 

 

 

Figure 02: IES thermal model image of scheme 
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This section describes the planning policies and regulations that will affect the proposed development. 

These are outlined below: 

 Building Regulations Part L 2021, new buildings other than dwellings. 

 St Edmundsbury Core Strategy 2010. 

  
Figure 03: Document front cover images of applicable policies 

3.01 Building Regulations Part L 2021 

The development will be subject to the Approved Document Part L 2021, for new non-domestic 

buildings. It sets out requirements for limiting carbon emissions from buildings. It is a mandatory 

requirement that calculations must be carried out to show the Building�s Emission Rate (BER) is equal 

to or less than the calculated Target Emissions Rate (TER). These calculations must be undertaken by 

a Dynamic Simulation Modelling (DSM) software approved for such calculations. Part L defines five 

methodology and criteria, the first three can be tested at this design stage. These are described below: 

 Criterion 1 � Carbon Emissions Target: Part L 2021 requires that the building�s CO2 Emission Rate 

(BER) be equal to or lower than a Target CO2 Emission Rate (TER). The two calculations must be 

performed in a prescribed way using the same approved modelling software. 

 Criterion 2 � Limit to design flexibility: This criterion ensures the building fabric and HVAC systems 

have a minimum specified performance, e.g., U-value of walls to be no higher than 0.35 W/m2K. 

 Criterion 3 � Limits to Solar Gains: Any zone in the actual building that is an occupied space will be 

subject to a solar gain limit. 

There are two further criteria for compliance, which must be determined at the completion of the 

building. 

3.03 St Edmundsbury Core Strategy (2010) 

The St Edmundsbury Core Strategy does not outline any specific energy or CO2 targets however it does 

outline an expectation for development to seek energy and CO2 reductions where possible. 
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4.01  Be Lean 

4.01.01 Building Envelope Thermal Performance 

The most effective way of keeping heating energy consumption to a minimum is to ensure the building 

uses high performing fabric properties. It is proposed the building is well insulated and uses high 

performing constructions substantially above the current minimum requirement of the building 

regulations. As a result, the following construction U-values (W/m².K) are proposed: 

 

Envelope Element 
U-Value W/m².K 

Build Regs Requirement Proposed 

Wall 0.35 0.18 

Roof 0.25 0.10 

Floor 0.25 0.10 

Glazing 2.20 1.40 

Table 03: Proposed U-values 

4.01.03 Air Infiltration 

Uncontrolled air infiltration in a building can contribute to a significant proportion of heat losses 

particularly in well insulated modern buildings. An air permeability of no greater than 3.0 m³/m²h is 

proposed. 

4.01.04 Daylight strategy 

The provision of artificial lighting accounts for a significant proportion of most building�s primary 

energy consumption. The maximisation of daylight within a building can reduce this demand 

significantly. The below items will be considered during the design development period throughout the 

contract: 

 Generous floor to ceiling heights 

 Dual aspect glazing in areas where possible 

 Daylight dimmable sensors where possible 

4.01.05 Energy efficient services 

Several energy efficient HVAC and lighting strategies are proposed for the development: 

 Lighting � LED lighting will be installed throughout and be chosen to minimise over-illumination. 

 Energy meters � energy meters will be installed for all major energy uses including water. 

 Central controls � a building management systems (BMS) will be installed in the and enable the 

heating and DHW systems to respond to the demand dynamically and run more efficiently. 

 User controls � Efficient and user-friendly controls will be specified throughout all buildings. 
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 Heating � The development will be highly insulated for low space heating requirements. Heating 

will use 100% efficient electric panel heaters, no gas in the building. 

 Mechanical ventilation � All extract air ventilation units will utilise low specific fan powers (SFP�s). 

 Cooling � Efficient mechanical equipment (lighting, fans etc) will be specified to minimise internal 

gains. Solar control glazing with a 0.40 g-value will also be installed to reduce solar gains. 

 Air conditioning � No air conditioning is present on site, mitigating emissions from refrigerants 

completely. 

4.01.06 Insulated pipework 

All Internal heating pipework, particularly those located in internal corridors, will be insulated to a 

standard beyond building regulation requirements. This will minimise issues of internal heat gain and 

avoid the need for any additional ventilation or cooling. 

4.01.07 Unregulated energy use 

In addition, efforts are being made to reduce the unregulated emissions by providing �best in class� (�A� 

rated or equivalent) white goods in each applicable space to encourage energy consumption reduction.  

 

Please note the benefits of high efficiency appliances cannot be included in any results shown in this 

report. These measures interact to some degree (e.g., more low energy lighting reduces the ancillary 

heat gains from lighting, so increases the space heating demand) so comparisons of individual results 

can produce apparent anomalies and are not provided as a result. 

4.02 Be Clean  

4.02.02 Combined Heat and Power (CHP) 

It is not feasible to install a CHP engine for this development as the heating demand would be so small 

any CHP system would be oversized and use more energy than it produces. 

 

It must also be noted that future Building Regs are widely predicted to be moving away from CHP and 

natural resource consumption, therefore CHP is not considered. 

4.02.03 District Heating 

There are no existing or proposed networks in the Suffolk area, therefore DH is not an option. 

4.03 Be Green 

Although renewable technology was explored the site will has very few occupied / conditioned spaces 

and subsequently very low energy demand. Any renewable technology despite being efficient will have 

very minimal impact. 
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5.01 Software Used 

All Part L calculations will use the Dynamic Simulation Modelling (DSM) method. The software used is 

the Integrated Environmental Suite (IES) software Virtual Environment (VE) Version 2022.1.0.0. IESVE is 

one of the world leaders in developing DSM software and is used internationally for all manner of 

dynamic simulation calculations, including Part L and ASHRAE 90.1 calculations. IESVE is approved by 

the Department of Community and Local Government (DCLG) for performing Part L2 2021 and EPC 

calculations and for fills the requirements of CIBSE AM11 as a Building Energy and Environmental 

Modelling (BEEM) software. The software was used to create a 3-D model based on information 

provided by the design team as defined in the following section. Hourly simulations for a year were then 

run as part of the CO2 emissions analysis using the relevant weather file for the location. 

 

https://www.iesve.com/ 

 

The calculations were also carried out by an approved CIBSE Low Carbon Energy Assessor (LCEA) who 

is a fully accredited Level, 3, 4 and 5 user of IESVE.  

5.02 Results 

The Part ADL2 results are shown in the table below: 

 

 
 

https://www.iesve.com/
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The proposed development will have to achieve the following energy & sustainability targets: 

 

Requirement Description / Summary 

Building Regulations Part L 

2021 

Using the inputs outlined in this report the building will be compliant 

with Part L 2021. 

St Edmundsbury Core Strategy 

(2010)  

The building has done everything within reason to keep energy and 

CO2 emissions as low as possible.  

Table 05: Summary of energy and sustainability targets 

To achieve the above targets, the following energy reduction methods will be implemented: 

 High performing building thermal envelope � Construction U-values performing substantially 

above the current building regulations. The following construction U-values will be used: 

Envelope Element 
U-Value W/m².K 

Build Regs Req Proposed 

Wall 0.35 0.18 

Roof 0.25 0.10 

Floor 0.25 0.10 

Glazing 2.20 1.40 

Table 06: Proposed U-values 

 

 Low Infiltration � Air tightness no higher than 3.0 m³/m²h. 

 

 Daylight Strategy � The maximisation of daylight within a building can reduce lighting demand 

significantly by using generous floor to ceiling heights, dual aspect glazing and daylight dimmable 

sensors where possible. 

 

 Highly efficient lighting with controls � LED lighting installed throughout with daylight and PIR 

sensors where possible. 

 

 Highly efficient HVAC systems � Only specifying high efficiency electric heaters and no gas on 

site. 

 

 Insulated pipe work - All Internal heating pipework will be insulated to a standard beyond building 

regulation requirements. 

 

 Unregulated Energy Use - In addition, efforts are being made to reduce the unregulated emissions 

by providing �best in class� (�A� rated or equivalent) white goods where possible. 
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Thermal and Energy Modelling Results � Current (2021) Building Regulations 

 

The whole development has been analysed for its energy use using approved energy modelling 

software. The predicted tonnes of CO2 are shown below: 

 

 

Figure 09: Summary of CO2 emissions and savings 

 

As the results above show, when including all available energy reduction technologies and methods, the 

building will achieve a 9% improvement over current Building Regulations. 

Total tCO2
% Reduction at 

each stage
Total tCO2

% Reduction at 
each stage

Total tCO2
% Reduction at 

each stage
Baseline 7 N/A 0 N/A 7 N/A
Be Lean 7 2% 0 0% 7 2%
Be Clean 7 0% 0 0% 7 0%
Be Green 8 -11% 0 0% 8 -11%

Overall area weighted 
reductions

Current Building Regs using Part L 2021 

TOTAL -1 -9% 0 0%

New build commercial (includes 
major refurbishments assessed 
under Part L2A)

New build residential (includes 
major refurbishments assessed 
under Part L1A)

-1 -9%
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7.01 Appendix A � LZC Technology Feasibility Analysis 
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7.02 Appendix B � Input data used for calculations 

 
 

 

 

Construction

Floor
Wall
Roof
Door

Overall U-value (including frame)
g-value

Air permeability

HVAC Systems

System description
NCM system type
Heat source
Heating fuel type
Heating generator seasonal efficiency
Cooling system
Cooling fuel type
Cooling seasonal energy efficiency rating (SEER)
AHU Specific fan power (SFP)
AHU Pump type
Mech vent SFP (per unit)
Heat recovery efficiency
Ventilation controls

NCM system type
Heating fuel type
Delivery efficiency
Storage volume (l)

Storage insulation

Ventilation

Ventilation extract rate
SFP

Areas served

Lighting
Lighting power densities
All areas

Electric Power Factor

PIR's

Daylight sensors

Metering / Monitoring

Lighting control parasitic power

Renewables

-

Lighting systems have provision for metering

0.10 W/m²

None
-

Power & Lighting controls
0.90 - 0.95

PIR's in all areas

None

Extract vent
6 ach
0.3
Bathroom

lm/W

DHW

190

Other local room heater - unfanned
Electricity
99%
-
-

-
-
-
-
-
-

Other local room heater - unfanned
Direct or storage electric heater
Electricity
1.00
no vent/ extract
-

1.40 W/m²K
0.60

Air Permeability
3.0 m3/m2h

Electric panel heaters
Heating only using electric panel heaters

Constructions U-values W/m2.K
0.10
0.15
0.10
1.00

Glazing
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7.03 Appendix C � BRUKL Document 
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7.04 Appendix D � Draft EPC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






