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1.0 Executive Summary 

On developing the MEP services solution for G.H. Sheldon Wholesale Bakers, we have reviewed 
likely feasibility for numerous services solutions, including Low and Zero Carbon technologies, the 
following of which we are proposing to utilise as part of our design proposals; 
 

1. Extensive rooftop solar panel array for renewable energy generation  
2. EV charging points and infrastructure to allow increased future points 
3. Low fabric thermal properties, to far exceed current standards  
4. Highly efficient MEP installations and associated controls, including heat pumps and 

heat recovery technology. 
 
The preliminary Thermal Model suggests that the current proposals far exceed the minimum 
requirements of Approved Document, Part L, in terms of predicted energy use and associated 
carbon emissions, and an EPC A rating would be achieved. 
 

2.0 Introduction  

 

This application is in relation to the development of a new Bakery, for Sheldon Wholesale Bakers, in 
Openshaw, Manchester, bounded by Kelbrook Road and Clayton Lane. 
 
Viridian Consulting Engineers has been appointed to design the Mechanical, Electrical and Public 
Health installations and produce an Energy Statement to accompany the Planning Submission for the 
development.  
 
This report identifies the proposed energy efficiency measures to be incorporated in the building’s 
design, including the incorporation of Low and Zero Carbon technologies, to reduce energy usage 
and associated carbon emissions. 
 
Our approach has been to develop the building design, ensuring a low energy demand and high 
levels of energy efficiency, before considering the provision of on-site LZC technologies. 
 
On review, we confirm that there is local access to the necessary utility infrastructure services, to 
service the site in terms of process load requirements, ensuring a comfortable environment and to 
facilitate feeding back electricity to the grid. 
 
An Energy Hierarchy has been utilised to help guide decisions about which energy measures are 
appropriate in particular circumstances. When each stage of the Hierarchy is applied, it will help 
ensure that the sites energy needs are met in the most efficient way: 
 
i. Use less energy (Be lean) 
ii. Supply energy efficiently (Be clean) 
iii. Use renewable energy (Be green) 
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It is therefore important for energy efficiency, as well as renewable energy, to be considered in detail. 
This means that the building will use less energy and therefore need to use a smaller amount of 
renewable energy to supply the same proportion of the site’s needs. 
 
On review of the shortlisted renewable technologies, for further consideration, a detailed feasibility 
study will be undertaken to determine likely costs and benefits to the development. 
 
Reference to C.I.B.S.E design information and other renewable toolkits have been made to help 
produce this report. 
 
 
3.0  Anticipated Building Energy Demand 
 
The estimated overall energy requirements for the development has been estimated with reference 

to existing Bakery utility bills, equipment technical data and C.I.B.S.E Energy Benchmarks. This will be 

developed during the detailed design process. We have produced an initial thermal model for the 

building, based upon the anticipated service strategy, details of which can be found within the 

Appendices of this report.  

 

From existing utility bills and details of the proposed equipment within the Bakery, the main use of 

the utility supplies and associated carbon emissions, can be attributed to the baking process 

equipment and associated services. The quantity of annual gas and electricity usage of the bakery 

cannot currently be estimated with any level of accuracy, given that only one line is initially proposed, 

with the fuel source of the remaining 2No future lines unknown at this stage. 

 

Based upon the worse case scenario of 3No fully electric lines in the future, we have estimated that 

the incoming electricity supply would incorporate a private 1mVA sub-station. 

 

We have estimated the worse case gas load, based upon 3No gas ovens in the future, with a possibility 

that the existing gas network will possibly utilise green hydrogen in the future. A quotation has been 

obtained for this size of supply. 
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We have estimated the likely building potable water supply requirement for the building and estimate 

that a 63mm diameter supply will be required for domestic and process use. A separate 100mm 

diameter supply is proposed to feed the sprinkler system. 

 

 

4.0  Proposed Services Strategy Analysis 

Large areas of the building will remain unheated, particularly in the goods in and out areas. The main 
energy use for these areas is likely to be for lighting of the space. For lighting to these areas, we are 
proposing to utilise highly efficient LED high bay luminaires. PIR presence detection control is 
proposed within the storage areas, production areas and ancillary areas, in order to minimise energy 
use from lighting in the areas. 
 
The Bakery production area is to be contained within an insulated enclosure. Ventilation will be 
required to positively pressurise the area, to avoid contaminants, provide environmental control for 
the process and filtered fresh air for occupancy. 
 
We are proposing to provide environmental control to the ancillary office areas, to provide heating 
and cooling to minimise peak summertime temperatures. Fresh air is also to be provided for 
occupancy and to help control ongoing running costs and internal environmental conditions. 
 
The following Low and Zero carbon technologies were considered for outline analysis, with the 
technologies considered worthy of further consideration reviewed in greater detail, later in this 
report. 
 

1. Heat Pumps:   
2. Photovoltaics 
3. Battery Storage 

 

These technologies have been analysed in two stages:  

 

First Stage.  

• Highlighting technologies appropriate to the site.  

• Reasons for excluding other technologies.  

 

Second Stage  

• Energy generated from LZC energy source per year  

• Payback  

• Land use  

• Local planning requirements  

• Noise  

• Feasibility of exporting electricity  

• Life cycle cost/life cycle impact of the potential specification in terms of carbon emissions  

• Any available grants  
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4.1 Outline Analysis  

 

The following table shows the LZC technologies with an indication if they will be excluded or 

included in the Stage 2 assessment. The reason for excluding technologies is also provided. 

 

 
LZC Technology 

Include? 
 

 
Reasons 
 YES/NO 

Heat Pumps 

 
1. Ground Source 
 
 
2. Air Source 
 
 

 
Yes 
 
 
Yes 
 
 

 
Highly efficient. 
Ground investigations required. 
 
Highly efficient. 
Slightly less efficient than Ground 
Source but lower capital cost. 
 

Solar 

 
1. Photovoltaic 
 
 
2. Solar Thermal 
 

Yes 

 
 
No 

 
Low maintenance costs.  
Zero Carbon energy. 
 
High capital cost, in comparison to 
PV and relatively low hot water 
demand. 

Water 

 
1. Rainwater Recycling 
 
 
 
 
 
 
 
 
2. Greywater Recycling 
 

 
Yes 
 
 
 
 
 
 
 
 
No 

Savings on domestic water costs.  
Attenuation of surface water a 
benefit although SuDs currently 
proposed to reduce this. 
. 
Could possibly be utilised for WC 
flushing and irrigation, however, 
unlikely to be cost effective, given 
the SuDs requirement. 
 
Relatively small volume and 
benefit for toilet flushing. 
Treatment required. High capital 
cost and repayment time. High 
ongoing maintenance. 

Wind 

 
1. Wind Turbines No 

 
Turbulent air from buildings and 
trees is not generally suitable for 
turbine location. 
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4.2  Technology Analysis 

4.2.1 Heat Pumps:   
 
Heat pumps use refrigerant gasses in an electrically powered compressor unit to take heat from its 

source and provide it to a heating or cooling system or other similar.  

 

These can be air to air, air to water, or ground source heat pumps. Ground source heat pumps are 

more efficient as they use more stable temperatures. 

 

i) Ground Source Heat Pumps 

 

Ground Source Heat Pump (GSHP) systems utilize the low-grade heat absorbed by the ground from 

solar irradiation. At a depth of 5m a seasonal fluctuating temperature of between 8-12°C is recorded. 

At 20m the temperature becomes constant and at additional depths of 33m the temperature rises by 

circa 1°C. 

 

The ground source heat can be extracted using coils of special plastic pipework and can be either laid 

in trenches or in bore holes. Areas required for trenches can be extensive. Boreholes could be utilized 

Noise and ecological impact are 
major considerations. 
 
Visual impact for planning. 
 

Biomass Heating 

 
1. Wood Chip/Biomass Boiler plant 

 
No 

 
High maintenance costs 
Products of combustion omitted 
close to housing. 
Fuel store required. 
 

Combined Heat and Power (CHP)  

 
1. Gas Fired 
 
2. Biomass fuel 

 
No 
 
No 

 
CO2 omissions 
 
Products of combustion omitted 
close to housing. 
 

   

Battery Storage 

For use with PV installations Yes Energy savings and security of 

supply. 
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but the number required to produce a useful base load can only be estimated at feasibility stage unless 

trial holes are undertaken. They are best suited to constant low-grade heating such as under floor 

heating as this maximizes the efficiency of energy production.  

 

The main requirements of a horizontal ground loop GSHP system, is sufficient space to lay the 

pipework. A vertical borehole system would be the only option available for the site, however the 

number of boreholes, which will be in the region of 100m deep, would be limited, which would restrict 

the amount of useable heat. The boreholes are drilled at 5-6 m apart from each other and at 6-7 m 

from the nearest building. 3No boreholes of 80 to 110 m deep would typically provide circa 15kW of 

heat.  

 

The cost of a GSHP heating system would be significant, particularly as cooling is a requirement. We 

do not feel that the relatively small improvement in system efficiency, would justify the increased 

capital cost involved. 

 

 

ii) Air to Water Heat Pumps 

 

Air to Water Heat Pumps utilise electricity to remove heat from the outside air to heat water to feed 

heating and hot water systems.  

Air source heat pumps, which heat exchange with the air outside, are cheaper to install than ground 
source heat pumps, however, these are less efficient on the coldest days.  
 
These systems can produce Low Temperature Hot Water (LTHW) and Chilled Water (CHW), although 
their capital costs are significantly higher than for a refrigerant installation, as outlined below. 
 

 

iii) Air to Air Heat Pumps 

 

Air to air heat pumps utilise refrigerant pipework, to transfer heat from an area to, or from, outside, 

to provide heating or cooling to the space. Whilst these units generally use electricity as their primary 

fuel source, they are highly efficient and would prove to be even more cost effective when used 

together with PV panel arrangements, where on-site generated electricity could be used for heating 

and cooling. 

 

This type of installation would be of the lowest capital cost, when compared to the other system 

options. 

 

 

4.2.2 Photovoltaic Installations 

Photovoltaic systems convert energy from the sun into electricity through semi-conductor cells. Arrays 
of these panels are connected to an inverter to turn their DC output into AC current for use in the 
building, with any surplus sold back to the grid. 
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PV systems only require daylight and do require direct sunlight to generate electricity, although more 
electricity is produced in brighter sunlight.  
 

The building incorporates large expanses of roof which is ideal for these installations. We are 

proposing to maximise the installation of PV panels, with suitable room to allow access and 

maintenance of all panels. 

 

 

Please refer to the PV Assessment, which can be found within the Appendices of this report. 

It is proposed that a 700 kWp Photovoltaic array is installed upon the units easterly and westerly 

facing rooves. This will produce energy to supply the site and reduce its overall energy demand and 

carbon emissions. 

It is estimated that is this contribute over 550 MWh of electricity per annum. To maximise the 

energy produced, battery storage should be considered, so that the generated energy can be used 

out of daylight hours (see later in this report). 
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Guide for the Suitability of Photovoltaic Panels 

 

 

 

4.2.3 Battery Storage 
 
Viridian has undertaken a review of battery storage options, to capture and store electricity generated 
on site from photovoltaic panels, for use during no-daylight hours.  
 
This is important for balancing supply and demand, especially when integrating intermittent 
renewable sources like solar into the grid. With advancements in energy storage technologies, 
businesses can reduce reliance on grid power, minimize costs, and enhance sustainability. 

The cost of battery storage has reduced significantly in recent years. For example, on a recent project, 
a 215kW battery installation cost £54k.  
 
The battery could feed the electricity requirements out of daylight hours and could act as back-up 
power for essential systems. This can also be utilised to feed car charging points as outlined below. 

The requirement for battery storage is to be developed during detailed design of the MEP services 
installations and Sheldon’s operational requirements. 
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4.2.4 Electric Vehicle Charging points 

We understand that there is a planning requirement of a minimum of 20% of all staff spaces to have 

an EV charging point and that all staff spaces have infrastructure installed, to facilitate future 

installations.   

A total of 10 no. EV charging points are currently proposed within the 43 office/visitor car parking 

spaces, of which 2No are allocated to accessible parking spaces.  

Floor cleaners, forklift and pallet trucks will also be provided with charging points. 

 
 
4.2.5 Water Use Reduction, including Rainwater Recycling 
 
Water efficiency calculations will be undertaken during the design development, to ensure that water 

use on site is minimised and below that of Building Regulations requirements. 

 

Rainwater harvesting will be reviewed further as to its feasibility. This utilises water from the roof, 

where it is filtered and stored in a tank, from where it is pumped on demand to toilets, washing 

machines and irrigation systems etc.  

 

The Bakery has a large area of roof, which will be suitable to capture large quantities of water. The 

storage tank(s) can be either below, or above the ground, which would avoid excavation 

requirements.  

 

A study of the anticipated use will be undertaken, to determine whether this technology is worthy of 

further consideration.  

 

By storing the rainwater, this will help reduce the discharge from the site, although SuDs drainage is 

being proposed for this purposes, given the likely stored volume of water required would not meet 

the reduction in site run off requirement. 

 
We have discounted the use of Greywater recycling at this stage, given the cost of installation, 
increased level of maintenance required and the reduced likely use for Greywater. 
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Appendix A As Designed Thermal Model and Anticipated EPC Rating 
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Appendix B PV Assessment 
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