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1.0 Introduction  
SVM Building Services Design Ltd have been appointed by Calderpeel Architects, to develop the 

energy strategy for a warehouse development, shell & core design at Heald Green, Manchester – 4 

Units located off Longstone Road.  

Analysis of the building performance has been performed by creating a dynamic thermal model using 

an accredited simulation tool to guidance set out in CIBSE’s (AM11, 2015). 

This report identifies opportunities for passive design measures that will reduce the demand of 

energy consuming building services. The study will include analysis of free cooling technologies where 

appropriate and consider the feasibility of different low and/or zero carbon technologies applicable 

to the new development. Finally, the assessment will create a thermal model to establish the energy 

performance of the building. The thermal model and dynamic simulation will use national calculation 

methodology to compare the actual building to the part L 2013 notional building performance. 

The aim of this study is to develop an energy strategy for the building using a hierarchy approach of 

reducing energy demand, applying efficient building services and finally utilising decentralised and/or 

renewable energy sources where appropriate.  

 

The analysis uses detailed dynamic simulation. The geometry models were created using Calderpeel 

Architects drawings received 28.07.21. They were used to create the thermal model to assess the 

energy performance of the building. An IES-VE dynamic thermal model has been developed using 

software Version 2021.1.1.0, VE Compliance 7.0.13.0 with BRUKL compliance check version v5.6.b.0 

to assess the performance of the design. The dynamic model has been used to validate the design 

against Approved Document L2A of the Building Regulations. 

As the author of this report I am a fully certirfied CIBSE low carbon energy assesor and hold the 

following qualfications: Low carbon energy assesor (level 3, 4 & 5) for the production of Energy 

Performance Certificates to meet the requirements of the Energy Performance of Buidlings 

Regulations in England, Wales and Northern Ireland. Low Carbon building design to comply with the 

building regulations and the EPBD in the United Kingdom. Computer software for the simulated 

evaluation of environmental performance of buildings related to building regulations in the United 

Kingdom. Ben Tysoe Certifcate No. LCEA12623. 
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1.1 Energy and CO2 emission targets and aspirations 
 

1.1.1 Building Regulations 
 

The proposed building is required to meet the requirements of Part L2A 2013 of the building 

regulations. The building regulation document sets out minimum building fabric and services 

standards, limitations on the amount of acceptable solar gain and a Target CO2 Emission Rate (TER) 

that must not be exceeded by the actual Building Emission Rate (BER).  

Building Control bodies in the UK will require evidence that the building complies with the five criteria 

set out in Approved Document L2A (2013), both at design stage and once built. 

Approved Document L2A criteria: 

Compliance with the Approved Document L2A for new non-dwellings is demonstrated by meeting 

the following five separate criteria [1]: 

Criterion 1: Predicted carbon dioxide emissions from the proposed building do not exceed the 

target emissions rating. 

Criterion 2: The performance of the building fabric and the building services systems should be 

no worse than the design limits. 

Criterion 3: The building has appropriate passive control measures to limit solar gains in 

summer. 

Criterion 4: The performance of the building, as built, is consistent with the building emissions 

rating due to quality of construction and commissioning. 

Criterion 5: Providing information (building logbook). 

This report assesses compliance with criteria 1 (BER/TER) and criteria 3 (solar gain check) of Part L2A 

of the building regulations. The Part L analysis is the “as designed” assessment and does not form 

the “as-built” Part L2A 2013 compliance report to be submitted to building control.  
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1.2 Local Planning Policy 
 

Manchester’s local development framework Core Strategy Development Plan Document (adopted 

11th July 2012) sets out the following planning policies promoting energy efficiency and low and zero 

carbon technology 

 

 

 

 

 

 

 

 

 

 

 

 

 

Target 3 is applicable to this development 
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Target 3 is applicable to this development Since the publication of the planning document part L of 

the buidling regulations have been updated to 2013 version providing a 9% improvement on 

agregate over 2010 targets, therefore a CO₂ reduction of 6% against the PartL 2013 Building 

Regulations is required to fulfill the planning policy. 

1.3 Site Proposals 
 

The proposed development consists of a 4 No Warehouse units each consisting of 

• Warehouse area, 

• CirculatioN 

• WC’s 

• Mezzanine open plan office 

 

 

 

 

 

 

 

 

 

 

 

 

Site Location 
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Proposed Site Plan 

 

 

1.4 Model Images 

 

 

 

North View 
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South View 

 

 

 

West View 

 

 

 

East View 

 

 

 

 

 

 



Ashbrook Business Park, Heald Green| Sustainability Energy & LZC Statement                   9 

 
svm.co.uk 

Solar overview (July 16th 12:00) 
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2.0 Building Information 

2.1 Location Data 

Building type:   B8: Warehouse/storage (Warehouse) 

 

Weather Location:  Manchester Test Reference Year 05 for Part L2 compliance  

2.2 Building Data 

The geometry models were created using Calderpeel Architects drawings received 28.07.13.  

• 21044 (PL) 110 A   – Proposed Floor Plans Unit 4 

• 21044 (PL) 120 A   – Proposed Floor Plans Unit 1-3 

• 21044 (PL) 200 A   – Proposed Elevations Units 1-3 

• 21044 (PL) 210 B   – Proposed Elevations Unit 4 

• 21044 (PL) 020 F   – Proposed Site Plan 

 

The FFL to suspended ceiling height was modelled to 3.2m. 

Proposed Floor Layout 

Unit 4 –  
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Unit 1 – 3 
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3.0 Energy demand reduction (Be Lean) 

3.1 Building Fabric 

The energy strategy adopts a fabric first approach with u-values significant improvements to u-values. 

3.1.1 Construction Element data 
 

Summary of construction –  

Generally, the model(s) has assumed exposed medium weight concrete blocks to the warehouse wall 

structure (internal envelope), 4m high with the remaining height a lightweight panel construction. 

Heavy weight construction for the warehouse area ground floor has been assumed by applying 

exposed concrete. Solar controlled glazing has been assumed.  

The Construction Element U-values. 

Construction 

Element 

Part L2A 2013 

Notional building 

U-value (W/m².K) 

Proposed 

Actual Building 

U-Value (W/m2K) 

Improvement % 

External Wall  0.26 0.18 30.7% 

Ground Floor 0.22 0.20 9% 

Roof  0.18 0.16 11% 

Door 2.2 2.2 00.0% 

Large Door 1.5 1.5 00.0% 
 

3.1.2 Glazing Values Data 
 

Glazing Reference 

Thermal 

Transmittance 

(U-Value), 

W/m2K 

Solar 

Transmittance 

(G-Value) 

Light 

Transmittance 

(LT) 

Part L 2013 Notional Building 1.6 0.4 0.71 

External Window 1.6 0.55 0.71 

Rooflight – Kingspan 

polycarbonate Panel (Opal) 
1.6 0.57 0.61 

 

3.1.3 Design Air Permeability 
 

Air Permeability 

Part L2A 2013 

Notional building 

(m³/m².h@50Pa) 

Actual building 

air permeability 

(m³/m².h@50Pa) 

Air Permeability 6 5 
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3.2 Building Services Data 

For the purpose of the shell and core assessment the following specification has been assumed 

demonstrating that the building can achieve compliance. 

3.2.1 Heating and cooling 
 

Heating\Cooling strategy proposed as follows. 

• VRF (ASHP) heating and cooling to the Open Plan Office with seasonal efficiencies of SCOP 

3.5, SEER 5.00 & EER 3.4. 

• Heating (ASHP) to the Warehouse with seasonal efficiencies of SCOP 3.5. 

• Electric Panel heater to Acc WC & GF lobby. 

compensating\room environment heating & cooling controls will improve the overall energy 

performance of the building. 

3.2.1 Domestic Hot Water 
 

Domestic hot water provided by instantaneous heaters (15ltr storage). 

3.2.2 Mechanical Ventilation 

 

3.2.3 Natural ventilation  
 

• Open plan offices have been applied with natural ventilation (openable windows). 

• Warehouse have been applied with natural ventilation (Openable large vehicle door). 

• All entrance circulation & stairs have been applied with natural ventilation. 
 

3.2.4 Lighting 
 

High efficiency LED lighting is assumed throughout the building linked to a daylight dimming system 

where luminaries adjacent to the perimeter & roof glazing will reduce their output as natural 

daylight levels increase. 

 

Area Efficacy 

(lm/W) 

Daylight control 

(Dimming) 

Occupancy 

control 

Offices 80 Yes Absence 

Circulation    80 No Presence 

WC’s    70 No Presence 

Warehouse    80 Yes Presence 

 

 

 

System Serving SFP HR 

WC Extract  Acc WC & Warehouse WC ≤0.4W/l/s n/a 
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4.0 Heating infrastructure (Be Clean) 
 

4.1 District Heating 

There is no district heating option at present for the location of the proposed development.  

4.2 Combined Heat and Power (CHP) 

Combined Heat and power is an electricity 

generator where the waste heat is captured 

and then re-used within a building.  

Typically, for CHP engines used within 

buildings, the associated electricity efficiency 

is between 25-30% (depending on the size of 

the engine) with 40-50% of the waste heat 

being re-usable for heat distribution within a 

building (the remainder is lost heat through 

the flue).  

There are renewable CHP engines available which use wood pellets as a fuel source. However, this 

technology is in its infancy and is very large when compared to both gas fired engine. Biomass CHP 

consequently is not appropriate for this project. Gas is the fuel predominately used for CHP system 

within buildings. Although this is not a renewable technology, it can provide significant carbon savings 

in the right application.  

For CHP is to be effective in terms of carbon reduction and cost effectiveness it is very important that 

the engine operates for long periods of the day, throughout the year. For heat dominant buildings 

such as swimming pool, hotel and other hospital where is constant hot water demand that either 

large hot water storage is provided.  

Advantages 

• Using a gas fired CHP system can produce significant savings per year if used in buildings 

with a significant constant heat/hot water load profile, such as hotels, leisure centres etc;  

• CHP could be a clean form of energy.  
 

Disadvantages 

• Requires predictable and constant heating/ hot water loads e.g. significant hot water 

storage;  

• Gas fired CHP is not a renewable technology.  

• Fossil fuel based technology. 
 

Site Conclusion  

CHP is not suggested for this development due to the low demand for heat during summer and 

inconsistent heat load through the year that would cause the unit to sit idle. 

Exclude CHP option for this development. 

Individual heat sources for each unit is recommended. 
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5.0 Renewable Technology (Be Green) 

5.1 Air Source Heat Pump (ASHP) 
 

Air source heat pumps use a refridgration cycle to extract heat 

energy from ambient external air converting the energy into heat. 

This can be used for heating in the winter but can be reversed for 

cooling in the summer months. ASHPs work by extracting heat 

from the outside air and passing it through a refrigeration 

compressor cycle, which increases its temperature. The heat is 

then distributed to the rooms. 

An ASHP consists of an indoor and outdoor unit. The outdoor unit uses a fan to blow air across a 

heat exchanger containing fluid refridgerant. This can generate noise and units must be positioned 

away from sensitive areas. Air to Air heat pumps have a negative visual impact on the building and 

should be located out of view in plant enclosures wherever possible. 

An ASHP will typically have a lower COP (system efficiency) than a GSHP due to the lower temperature 

of outside air when compared to the earth. However, the capital cost of an ASHP is much lower, is 

easier to maintain than ground source, a tried and tested technology and there is no need for any 

extensive ground works.  Air to water heat pumps can replace a conventional gas fired system 

working but working at lower temperatures. 

 Advantages  

• Non fossil fuel source of heat. ASHP provide an ‘all electric’ solution that will continue to 

decarbonise as the national grid decarbonises. 

• Cost effective renewable for heat dominant buildings, such as this development.   

• Reduced running costs.  

• Tried and tested technology  

• Easy to maintain.  
 

Disadvantages  

• COP (efficiency) is dependent on-air temperature.  

• Slightly lower COP than ground source heat pumps  

• Visual impact & fan noise of external units. 
 

Site Conclusion 

An high efficiency Air to Water Heat pump would be suitable for the proposed development providing 

and ‘all electric’ solution and moving away from fossil fuels. Some of the energy consume by the heat 

pump could be offeset by renewable electricity generated by PV if required. As the naitional grid 

electricity supply continues to decarbonise to meet the UKs 2050 net zero goal, the carbon emission 

rate of the buidling will also decrease. 

Select ASHP renewable energy for this development.  



Ashbrook Business Park, Heald Green| Sustainability Energy & LZC Statement                   16 

 
svm.co.uk 

5.2 Photovoltaic Panels 
 

Photovoltaic panels convert solar energy directly into electrical 

energy for use within the building. A range of products are available 

including monocrystalline, polycrystalline, amorphous silicon and 

other thin films. These products vary in cost and efficiency, 

respectively. The most common panels are polycrystalline achieve 

typical efficiencies ≈15%. Hybrid panels are also available that 

generate both electricity and hot water. 

In order to maximise solar radiation, the panels are ideally located facing south with a pitch of 

approximately 30° from the horizontal, away from any obstructions that would otherwise shade the 

panels. The panels are still up to 95% effective with small variation in the orientation ±30° or 

inclination ±20°. The panels are versatile and can be mounted on flat or pitch roofs, vertical walls or 

integrated within building members. 

Once installed panels require little maintenance other than routine cleaning. Photovoltaic panels are 

silent in operation and do not normally require any additional planning permission. Typically, they are 

installed on the roof of buildings and require a small amount of internal plant space. 

With the appropriate power conversion equipment (inverters) PV systems can produce alternating 

current (AC) compatible with any conventional appliances and operate in parallel with the utility grid. 

Advantages  

• Electricity generating renewable.  

• Zero carbon technology  

• Visual statement of sustainability  

• Electricity is generated during daylight hours.  

• Electricity can be stored in batteries during the day for use in the evenings.  
 

Disadvantages 

• Obstructions will have a dramatic effect on the productivity of the panels.  

• Best results produced when there is a clear sky and direct sunlight.  

• Expensive technology, requiring large areas for significant production.  

• Cleaning and maintenance issues, especially in areas with surrounding trees.  
 

Site Conclusion 

The roof of the building(s) gives sufficient unshaded space for a large number of solar panels. Solar 

panels require little maintenance and can be hidden from view by parapet walls if desired. 

Alternatively visible solar panels are clear visual statement of a building’s green credentials. Roof 

mounted solar panels have no known planning permission issues. The energy generated can be used 

within the development to achieve a substantial reduction in carbon emissions.  

 

Photovoltaic Panels (PV) renewable energy would be a good option and could be considered to 

further increase the carbon reduction. . 
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5.3 Heating System – Biomass Boilers 

 

Biomass is the burning of any 

plant-derived organic material 

(such as wood) that renews 

itself over a short period to 

generate energy. This fuel type 

is usually used for heating.  

Since the CO2 released during 

the burning process is offset 

by the CO2 absorbed during 

the life of the biomass source, biomass is considered to be close to carbon neutral. 

Biomass boilers can produce higher levels of NOx emissions and particulates than conventional 

natural gas fired boilers which can conflict with local planning policy if located within areas controlled 

by the clean air act. 

Biomass also requires additional space for fuel delivery and storage. Whilst conventional natural gas 

fired boilers require an annual service and maintenance visit, biomass needs much more regular 

attention. Weekly visual inspections of the boiler and fuel delivery mechanisms are required including 

disposal of ash, lubrication and cleaning where necessary. 

Typically, a biomass system will burn wood in either a chip or pellet form instead of the conventional 

gas system. Biomass can save large amounts of carbon at a relatively low capital cost. Non-domestic 

biomass boilers mainly use either wood pellet or wood chip burners. Wood pellets are comprised of 

wood chips and sawdust that are compacted into smaller volumes. This means that they have lower 

moisture content and they can be produced in a consistent size.  

Advantages 

• Near “Carbon neutral”  

• Will provide large carbon reductions within developments with a large heating load 

• Economic alternative to fossil fuels  

• Wide variety of sources  
 

Disadvantages 

• Storage areas required for wood pellets  

• Slower start up time compared with fossil fuel boilers  

• Requires good access areas for fuel deliveries  

• Concerns with quality of fuel and the impact in Air Quality 

• Requires regular inspection  
 

Site Conclusion 

The additional maintenance, space requirements, small/ intermittent heating load and high NOx 

emissions described above exclude this option.  

Exclude biomass option for this development. 
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5.4 Solar Thermal Collectors 
 

Solar Thermal collectors harness solar energy to heat water for use 

within the building. There are two main types of collector available on 

the market; Flat panels and evacuated tubes. 

Evacuated tubes are the most efficient. Glass tubes form a vacuum 

insulating copper tubes at their core. Water running through the 

cooper tubes is heated by the sun’s rays and fed back to a hot water 

cylinder. 

Flat Panel collectors use a dark coloured plate to absorb solar radiation. 

The heat is absorbed by fluid within a network of copper or silicon tubes 

insulated within the panel. The fluid containing antifreeze is passed 

through a heat exchanger with the hot water cylinder to heat water. Their 

efficiency depends on the insulation properties and type of construction. 

More expensive double-glazed units have a better efficiency, so that a 

smaller area of solar thermal panels is required – a compromise would 

need to be made between efficiency and cost. 

 

Solar thermal panels must be located in 

direct unshaded sunlight and are therefore 

ideally located on a south the roof inclined 

to 30º. They are silent in operation and do 

not normally require any additional 

planning permission. 

 

 

 

 

Advantages  

• Hot water is produced during daylight hours  

• Water can be stored during the day for use in the evenings and following morning.  
 

Disadvantages  

• Obstructions will have a dramatic effect on the productivity of the panels  

• Best results produced when there is a clear sky and direct sunlight  

• A high efficiency panel comes at a high cost  
 

Site Conclusion 

The demand for hot water in a warehouse is relatively low and therefore solar thermal collectors offer 

a smaller reduction in CO₂ emissions when compared to other renewable technology available.  

Exclude solar thermal option for this development. 
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5.5 Wind Turbine 
 

Wind turbines harness kinetic energy from the wind and 

convert it into electrical energy for use within the building. 

They can be mounted on dedicated poles from the ground or 

a relatively shorter mast on building roof. They must be 

located to maximise their exposure to prevailing winds and 

away from obstructions. There are two main types of wind 

turbine; vertical axis (VAWT) and horizontal axis (HAWT) 

Horizontal Axis Wind Turbines are general the most efficient as the turbine itself rotates to expose 

all of its blades to the wind therefore producing more electricity for a given amount of wind.  

Vertical Axis Wind Turbines are simpler in design making them lighter with less moving parts and 

maintenance requirements. VAWT can harness wind power from all 360 degrees or even top to 

bottom so can perform better in turbulent wind locations. Only a fraction of the blades produces 

torque whilst the remaining blades are being dragged through the air making them less efficient than 

HAWT. 

Roof-mounted wind turbines are also an option, but if used structural considerations need to be 

taken into account due to the weight and vibrations that will be incurred. Roof-mounted wind 

turbines generally require an average wind speed of 3m/s to be viable, and larger, stand-alone wind 

turbines typically require 6m/s to be viable. 

The principal factor affecting the energy generated by small scale wind turbines is wind speed. Wind 

speeds vary considerably on location, local geography and height above ground. 

A system of this size would likely require planning permission with consideration given to noise and 

shadow flicker and visual impact. 

Advantages  

• Electricity generating renewable  

• Zero carbon technology  

• Visual statement of sustainability  
 

Disadvantages  

• Not suitable for Listed Buildings  

• Planning permission can be a difficult and lengthy process  

• Wind is an irregular source  

• Can be noisy, especially if a gearbox is incorporated  
 

Site Conclusion 

Due to the built-up location & airport wind turbine would not be suitable for this proposed site. Wind 

turbine technology has greater maintenance costs compared to other renewable sources, making 

payback periods less attractive. Therefore, it is not proposed to use this technology. 

Exclude wind turbine option for this development.  
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5.6 Ground Source Heat Pump 

  

 

 

 

 

 

Ground source heat pumps use a small amount of electricity to transfer a larger amount of heat 

energy from the ground to the building. The naturally occurring heat in the ground is absorbed by 

circulating fluid through buried pipes. The heat is concentrated using a vapour compression cycle 

and transferred to the building. 

The heat energy transferred to the building can be used within low temperature hot water circuits 

serving underfloor heating, radiators etc. The heat pump can also be used in reverse, extracting heat 

from the building providing cooling for building occupants. The heat exchanger buried beneath the 

ground can be in one of two forms; vertical bore holes or a horizontal ground loop. 

Horizontal ground loops are suited to more rural locations where there is sufficient ground space to 

accommodate the necessary trenches. Vertical bore holes can be used in more built up areas where 

ground space is not available. Trial holes have to be drilled to determine the ground conditions.  

GSHPs can achieve a higher Coefficient of Performance than Air Source Heat Pumps because the 

ground temperature is more stable than the ambient air temperature throughout the year. 

A ground source heat pump uses buried pipes so there is no visual impact. The heat pump itself is 

about the size of large fridge. GSHPs are not silent but generate less noise than a conventional boilers 

or air source heat pumps. 

Advantages  

• Non fossil fuel source of heat. ASHP provide an ‘all electric’ solution that will continue to 

decarbonise as the national grid decarbonises. 

• Can provide significant carbon savings in the correct application e.g. mixed-use schemes 

with significant heating and cooling loads  

• Reduced running costs  
 

Disadvantages 

• Large area of land required for bore holes or loops  

• Can be expensive (capital cost)  

• Not generally recommended for heating only (or cooling only) systems. A site-specific study 

is required by a bore hole specialist to determine whether soil conditions are favourable for 

heating only systems. It should also be noted that this Site would need a significant heat 

extraction from the earth in order to provide the 10% on site contribution.  
 

Site Conclusion 

The capital cost of a GSHP can be high due to the extensive groundwork required. 

Exclude GSHP option for this development. 
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5.7 Low & Zero Carbon Technology Assessment 

The following section shows the recommend energy strategy for this building. 

Table: LZC Technology initial assessment. 

# LZC CO₂ Reduction % Selected Comments 

1 ASHP  16-23% see section 6 for breakdown per block Yes 

Low maintenance 

and impact on the 

site. 

2 PV 

A good option for renewable energy however is 

not required to meet the PartL BRUKL & planning 

requirements 

No  

3 Biomass Boiler  
Not viable due to maintenance costs, space 

requirements and NOx emissions. 
No  

4 Solar Thermal 
Not viable due to minimal CO₂ reduction 

compared to other renewable sources.  
No  

5 Wind Turbines 
Not viable due to built up area, location of airport 

& maintenance costs. 
No  

6 GSHP 
Not viable due to capital cost of extensive ground 

work required. 
No  

7 CHP 
Not viable due to lack of simultaneous heat & 

power demand. 
No  
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6.0 Part L2A Assessment Results 
This ‘Part L2A 2013’ analysis was conducted using the Integrated Environmental Solutions IESVE 

2021.1.1.0, VE Compliance 7.0.13.0 with BRUKL compliance check version v5.6.b.0. 

6.1 Criterion 1 – carbon dioxide emissions 

Criterion 1 is assessed by comparing the building emissions rate against the proposed building target 

emissions rate. The target emission rate is based upon the notional building which is the same size 

and shape as the actual building but built to concurrent specification defined in PARTL of the building 

regulations.  

The model calculations and results are based on the information stated in this report – electric power 

factor <0.9 & adding lighting controls/metering. 

The following tables show the results of three iterations of the model and carbon reduction against 

a baseline building constructed to the 2013 notional building specification with gas fired heating. 

• Baseline building constructed to 2013 notional building specification with gas fired heating 

and domestic hot water. 

• Lean building incorporating passive and active energy demand reduction measures. 

(Improved u-values, high efficiency LED lighting with occupancy and daylight control) Space 

heating and domestic hot water remains as gas fired. 

• Green building – Fossil fuel heat sources are removed and replaced with renewable air 

source heat pump.  

Planning Policy EN6  

 

Target 3 is applicable to this development however PartL 2013 improvement against PartL 2010 is 

9%, therefore a CO₂ reduction of 6% against the PartL 2013 Building Regulations is required to fulfill 

the planning policy. 

PartL 2013 Results for Units 1 – 4 PASS & meet the planning policy criteria refer to results table. 

SAP10.0 Conversion - 

Grid supplied electricity is decarbonising. The current carbon intensity of grid supplied electricity is 

0.233KgCo2/KWh (Defra) approximately 50% lower than the current building regulation emission 

factor. The next revision of Part L2A is in consultation and will recognise this by incorporating lower 

emission factors. To demonstrate the significant impact this will have on the building emission rate 

and carbon reduction the current BER has been converted to SAP10 emission levels in the table 

below. 
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6.2 Criterion 3 – limiting solar gain 

Part L criterion 3 of the Building regulations is to assess the passive control measures to limit 

excessive solar gains reducing the risk of overheating or reduce the installed capacity of air 

conditioning equipment. 
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7.0 Part L BRUKL’s 
The following BRUKL documents demonstrated compliance with the building regulations. 
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