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1.  EXECUTIVE SUMMARY

Hilson Moran was appointed by Brookgate to provide an Energy Strategy to support the master 
plan hybrid planning application for the development at Cambridge North to support the site-
wide masterplan for the Cambridge North hybrid planning application. This Energy Strategy should 
be read alongside the Energy Statement prepared by Hoare Lea which deals with the detailed 
elements of the scheme.

The development is located with South Cambridge, and the key driver is to promote a low carbon 
development,	which	optimises	building	fabric	performance,	and	energy	efficient	design,	before	
introducing low carbon and renewable technology. The masterplan at Cambridge North as a whole 
is targeting 10% through passive design, in the commercial and residential respectively and 31% 
improvement over Part L 2013 as a whole.

A hybrid planning application comprising;

1. An Outline Application with all matters reserved (except for access and landscaping) for the 
construction	of	three	new	residential	buildings	of	four	to	eight	storeys,	providing	flexible	Class	E	
and	Class	F	uses	on	the	ground	floor,	and	two	commercial	buildings	of	five	storeys	for	Use	Classes	
E(g)	i	(offices),	ii	(research	and	development),	providing	flexible	Class	E	and	Class	F	uses	on	the	
ground	floor,	with	associated	car	and	cycle	parking	and	infrastructure	works;	and

2. A Full Application for the construction of three commercial buildings of four and seven storeys  
for	Use	Classes	E(g)	i	(offices),	ii	(research	and	development),	providing	flexible	Class	E	and	Class	
F	uses	on	the	ground	floor,	with	associated	car	and	cycle	parking,	a	multi-storey	car	and	cycle	
park and associated landscaping and infrastructure works.

This energy strategy supports both the outline and full elements of the application.

The development is a mix use development, that is located alongside Cambridge North Station. It 
includes,	hotel,	office,	residential	and	retail.	

This report supports the hybrid application with the following buildings forming part of the full 
application

S4	–	Office	

S6–	Office	Lab

S7	–Office	Lab

Table 1 - Master Plan Area Schedule

The energy strategy also supports the outline application for the residential and remaining buildings, 
at S8, S9 and the residential quarter. (Phasing Plan in Appendix).

The proposal has been developed in line with South Cambridgeshire planning policy, with 
consideration for the draft Greater Cambridge Plan.

Drivers

The development is CO2 emission targets are being driven by local policy, and the applicant, 
Brookgates desire for a highly sustainable development.

South Cambridge Local Plan 2018

• High	energy	efficient	design

• 10% of energy reduction associated with low energy and renewable technology.

Targets

The development is targeting

• BREEAM Excellent for the commercial buildings with aspirations for a BREEAM outstanding

• All electric systems across the development.

• The	development	is	aspiring	to	reduce	the	operational	energy	of	the	office	and	residential	areas,	
and will undertaking operational energy workshops and energy models at the next stage of 
analysis.

• Meet Part L 2021 and look towards Future Homes and Buildings for the later phases.

Assessment Methodologies

The methodology of this Energy Strategy robustly follows the Energy Hierarchy, the proposed 
development is providing an all electric solution to provide a route to net zero by 2050:

• Be Lean: 10%  savings in the commercial buildings, and in the residential. A wide range of passive 
and	energy	efficiency	measures	are	incorporated	in	the	design,	including	good	levels	of	thermal	
insulation, high levels of building air tightness, good levels of internal daylight reducing reliance 
on	artificial	lighting,	efficient	artificial	lighting	and	controls,	as	well	as	high	efficiency	building	
services that exceed Part L: 2021 requirements and reduce the overall CO2 emissions of the 
scheme.

• Be Clean: Deemed unfeasible in the commercial, with design consideration for the residential 
development. The potential for connecting the development to an existing or planned heat 
network has been considered. There is currently no proposal to introduce a network at this stage 
into the commercial but all buildings will be designed with the capacity to connect to a network 
in the future.
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• The residential element will consider during the full planning application, if the use of a network to 
heat blocks is practical and will be economically feasible to future tenants.

• Be Green: Air Sour Heat Pumps and Photovoltaics proposed across the site. A detailed assessment 
of renewable energy opportunities and viability has been undertaken. This has determined that 
roof mounted photovoltaic (PV) arrays, providing renewable electricity, is a viable technology for 
integration into the scheme, as well as the use of air source heat pumps (ASHP) throughout the 
building for space heating and cooling, and hot water generation. 

• Be Seen: Operational Energy Targets the client is keen to monitor, verify and report on energy 
performance once the buildings are occupied, to help understand their operation. 
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The proposal has been developed in line with the South Cambridgeshire Local Plan (2018) , with 
consideration of the emerging draft North East Cambridge Area Action Plan (NEC AAP)

1.1. Phase 1 – Full Planning Application

The proposal indicates the potential results for Block S4, S5 and S6.

1.  EXECUTIVE SUMMARY

The	following	massing	identifies	the	proposed	master	plan	for	Cambridge	North.

Part L (2021 edition)

Energy and CO2 emissions performance have been estimated using the current Building regulation 
methodology against Part L: 2013 requirements. The assessment outputs have been converted for the 
SAP 10 emission factors. The development will be designed to meet both Part L 2013 and 2021. 2021 
currently is still within a beta version.

Figure 1 - Cambridge North master plan proposal

Table 2 - Proposed Carbon Factors

This	strategy	sets	out	the	key	measures	and	CO2	reductions	identified	as	part	of	the	application	for	
each stage of the energy hierarchy. The performance of the domestic and non-domestic elements 
of the development in relation to the South Cambridgeshire carbon reduction targets for new 
buildings is as follows: 

Table 3 - Master Plan Carbon Savings

Table 4 - Full Planning Application Carbon Emissions

1.2. Outline Planning Application

1.2.1. Commercial

The remaining commercial buildings (S8 and S9) will target a similar approach to be lean, be 
clean and be green as the full planning application targeting a saving of 42% over Part L 2021 as a 
minimum, and an operational energy target of 55kW/m2.

1.2.2. Residential

The residential development will be targeting between 30-35% better than Part L 2021.

Table 5 - Residential Element Carbon Savings
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This Energy Strategy has been prepared by Hilson Moran on behalf of Brookgate (‘the Applicant’), in 
support of an application for hybrid planning permission for the redevelopment of Cambridge North 
(‘the	Site’)	within	the	South	Cambridgeshire.	The	proposed	master	plan	includes	residential,	office,	
and retail.

The description of development is as follows: 

A hybrid planning application comprising;

• An Outline Application with all matters reserved (except for access and landscaping) for the 
construction	of	three	new	residential	buildings	of	four	to	eight	storeys,	providing	flexible	Class	E	
and	Class	F	uses	on	the	ground	floor,	and	two	commercial	buildings	of	five	storeys	for	Use	Classes	
E(g)	i	(offices),	ii	(research	and	development),	providing	flexible	Class	E	and	Class	F	uses	on	the	
ground	floor,	with	associated	car	and	cycle	parking	and	infrastructure	works;	and

• A Full Application for the construction of three commercial buildings of four and seven storeys 
for	Use	Classes	E(g)	i	(offices),	ii	(research	and	development),	providing	flexible	Class	E	and	Class	
F	uses	on	the	ground	floor,	with	associated	car	and	cycle	parking,	a	multi-storey	car	and	cycle	
park and associated landscaping and infrastructure works.

2.1. Scope 

This Energy Strategy will focus on relevant policies of the South Cambridgeshire Plan,

	This	document	identifies	drivers	relating	to	an	energy	efficient	design	over	and	above	minimum	
compliance of the whole development with current Building Regulations and other appropriate 
national and regional policies. 

2.1.1.	 Certification

The project aims to redevelop Cambridge North to create an mixed-use development focused on 
wellness,	flexibility,	and	environmental	responsibility.	

The	key	sustainability	measures	are	driven	by	BREEAM,seeking	a	certification	of	Excellent	aspiring	
towards outstanding. For this reason, a minimum EPRNC of 0.6 has been targeted for the site. 

The development is also keen to look at operational energy in the commercial buildings, looking 
towards a NABERs score as the building progresses.

2.2. Methodology

The	development	is	a	hybrid	application.	We	have	provided	an	indicative	figure	around	the	emission	
savings we are targeting for the development as a whole. We have provided an overview of the 
target	measures	for	the	passive	design	and	energy	efficiency.	We	have	provided	more	detail	for	
those building being submitted under the full application.

A comprehensive energy and carbon dioxide (CO2) emissions assessment has been carried out for 
the development in order to achieve a higher level of energy and CO2 emissions performance than 
that required by the 2013 Building Regulations. This analysis has included: 

• Consideration has been given to the incoming Part L (Volume 2) 2021 edition, which includes 
fabric	thermal	performance	upgrades,	improved	minimum	efficiencies	for	mechanical	plant	and	
lighting	efficiencies.	This	energy strategy, however, has not used the new methodology to assess 
compliance with the new Part L and compliance is still based on Part L2a:2013. 

• A hierarchical design approach to develop an energy strategy in line with industry best practice 
and South Cambridgeshire planning policy (Figure 4).

• A feasibility review of all low and zero carbon technologies, in relation to the ‘Be Clean’ and ‘Be 
Green’ elements of the Energy Hierarchy. 

• Estimates	have	been	provided	in	relation	to	the	five	Performance	Indicator	Groups	(Contextual	
Data; Building Energy Use; Renewable Energy; Energy Storage Equipment; Plant Parameters; and 
Carbon Emissions) to prepare for post-construction energy monitoring, in line with the ‘Be Seen’ 
guidance.Figure 1 - Site overview

Table 6 - Development summary

2. INTRODUCTION
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2.3. Structure      

The introductory section is followed by a review of national and local policies on CO2 reduction and 
sustainability.

This is followed by a review of all available opportunities under each tier of the Energy Hierarchy. 

An updated summary for the scheme is provided at the end of this document. 

2.4. References

Where other documents are being submitted as part of a planning application, it may be 
appropriate to cross-reference these documents, provided cross-referencing is clear and the 
documents	contain	sufficient	information	to	allow	an	assessment	of	the	application.	Cross-
referenced documents may include the following:

• Design and Access Statement

• Sustainability statement

• BREEAM pre-assessment report

• Environmental Impact Assessment

• Air Quality Assessment (including an emissions/concentrations assessment)

• Energy Statement Hoare Lea

It	will	also	be	beneficial	to	reference	generic	guidance	documents	where	appropriate,	e.g.	London	
Heat Network Manual.

2.5. Policy

The development is CO2 emission targets are being driven by local policy, and the applicant, 
Brookgates desire for a highly sustainable development.

South Cambridge Local Plan 2018

• High	energy	efficient	design

• 10% of energy reduction associated with low energy and renewable technology.

The Cambridge Local Plan 2018, also encourages the installation of zero emission technology, and a 
target of BREEAM Excellent. The Cambridge Local Plan also puts overheating and thermal comfort at 
the centre and encourages the use of renewable 

More detailed explanation of Local Policy can be found in the appendix.

2.6. Report Author

This report has been prepared by Fiona Batha who is an energy and sustainability consultant with 
over 3 years of experience in preparing energy strategies. The author has substantial experience in 
providing	passive	design	and	energy	efficiency	advice	to	project	teams	to	find	cost	effective	ways	
of adding value to new developments and achieving challenging low carbon targets. Fiona is not 
professionally connected to a single low or zero carbon technology manufacture.

Figure 2 - Energy Hierarchy

2. INTRODUCTION
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Within	the	first	stage	of	the	energy	hierarchy,	it	was	proposed	to	incorporate	high	levels	of	passive	
and	energy	efficient	design	measures	to	exceed	the	Building	Regulations	requirements	(Part	L	2013)	
through demand reduction measures alone. 

Design recommendations were provided to the project architect and preliminary tests carried out 
enabling the development of a strategy from an early stage.

The	table	below	summarises	some	of	the	viable	‘Be	lean’	measures	identified	to	reduce	energy	
demand and as part of the design approach. 

3.1. Passive Design

The fabric’s thermal and air permeability performance level exceeds the Part L2a: 2013 minimum 
standards as well as Part L 2021 values; new Part L 2021 notional constructions have been assumed. 
The following tables outline the U-values of the external envelope for the opaque and transparent 
elements. Additionally, for the glazing, the light transmission has been maximised to increase the 
availability	of	natural	light	and	reduce	the	use	of	artificial	lighting.	The	glazing	percentage	of	the	
building is 49.5% and seeks to achieve a balance between overheating/thermal comfort, ingress of 
daylight and heat losses/gains from the façade.

3.1.1. Residential

The residential development is being submitted as an outline application for 425 units. The passive 
measures below describe the indicative performance we will be targeting. We will be targeting a 
minimum of Part L 2021, and aspiring towards Future Homes standard.

Table 7 - Proposed Energy	efficiency	measures

Figure 3 - Master plan residential element

3. BE LEAN (DEMAND REDUCTION)
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External wall refers to any exposed wall or wall to an unheated space

Roof refers to the top roof of the building and any terrace/exposed ceiling

Floor	refers	to	any	ground/exposed	floor	or	any	floor	above	an	unheated	space	or	space	heated	in	a	
different pattern.

3.1.1.2.	Mechanical	System	Efficiencies

3.1.1.3. Residential Element - Be Lean Savings 

SAPs undertaken using Part L 2021 notional minimum values have indicated at the Be Lean stage the 
development will be targeting a saving of 15-25% over Part L 2013, using SAP 10 carbon factors.

3.1.1.1.  Active Design 

High	efficiency	plant	and	equipment	is	specified	to	limit	the	energy	consumed	to	provide	
the required and best practice indoor environment performance and control. Performance 
efficiency	values	were	tested	and	improved	in	the	SAP	and	dynamic	thermal	model	to	
benchmark the resulting predicted carbon dioxide reduction. 

The	equipment	efficiency	measures	include	high	efficiency	artificial	lighting	with	the	following	
light power densities and controls:

Table 8 - Residential: Proposed fabric performance

Table 9 - Residential: Proposed glazing performance

Table 10 - Residential: Systems performance

Table 11 - Residential: Be Lean savings

3. BE LEAN (DEMAND REDUCTION)
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3.1.2. Commercial

The proposed development is undertaking a hybrid application, building S4, S6 and S7 are being 
submitted for a full planning application, and the remaining commercial buildings are being 
submitted under a outline application. The following proposals for fabric performance are to be 
adopted as a minimum for all blocks.

External wall refers to any exposed wall or wall to an unheated space
Roof refers to the top roof of the building and any terrace/exposed ceiling

Floor refers to any ground/exposed floor or any floor above an unheated space or space heated in a different pattern.

Thermal	comfort	analysis	on	the	offices	is	being	undertaken	to	confirm	the	glazing	performance.

3.1.2.2. Lighting Performance 

The lighting will be designed to have a low power density, with auto presence detection and 
daylight	control	where	feasible.	Lighting	will	be	designed	to	minimise	energy	with	high	efficient	
lighting systems. This will be designed through the next phase of the design, and will form part of the 
operational energy strategy and Part L analysis.

Figure 4 - Master plan commercial element

Table 12 - Commercial: Proposed fabric performance

3.1.2.1. Fabric Performance

Table 13 - Commercial: Proposed glazing performance

3. BE LEAN (DEMAND REDUCTION)
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The	efficiency	performance	of	mechanical	system	has	been	carefully	assessed	and	selected	to	
exceed Part L2A: 2013 and 2021 minimum compliance requirements, as detailed below. For the retail 
areas	to	be	fitted	out	by	tenants	on	the	ground	floor,	figures	from	the	non-domestic	building	services	
compliance guide.

3.1.2.3.	Mechanical	System	Efficiencies	

3.3. Energy Demand 

Following	the	energy	efficiency	measures,	the	total	energy	demand	(in	MWh/year)	for	each	building	
use is reported in the table below.

Table 14 - Commercial:	Systems	efficiencies
*Note at the be lean stage of the hierarchy a gas boiler is modelled.

Further	to	the	above	specifications:

• A	power	factor	correction	(>	0.95)	will	be	included	to	improve	the	electric	stability	and	efficiency	
of the transmission network.

• Retail areas are shell and core and therefore reasonable assumptions have been made for 
minimum	plant	efficiencies,	with	reference	to	the	Non-Domestic	Building	Services	Compliance	
Guide. 

3.2.	Efficiency	Targets

The strategy has targeted, a meaningful reduction during the Be Lean stage of the energy hierarchy, 
and a overall reduction in line with the BREEAM Excellent criteria.

Table 15 - Commercial: Total energy demand

3.4. Cooling and Overheating

3.4.1. The Cooling Hierarchy  

The design was developed in line with the GLA’s recommended ‘Cooling Hierarchy’ approach 
(Policy 5.9) which applies a similar principle to the thorough decision-making process of the ‘Energy 
Hierarchy’	applied	specifically	with	the	aim	of	reducing	CO₂	emissions	from	cooling:	

Table 16 - Commercial: Cooling hierarchy

3.4.2. Active Cooling

The table below shows how the cooling demand of the development. The proposed design reduces 
the actual cooling demand below the notional building for each of the non-domestic spaces where 
an active cooling load exists.

Table 17 - Commercial: Cooling demand

These numbers will be developed further during the next stage of design as more detailed models 
and design are developed.

3.  BE LEAN (DEMAND REDUCTION)
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4.1. Commercial Buildings

All commercial buildings will target both credits under BREEAM 2018 Hea 04. The buildings in phase 1 
will undertake thermal comfort modelling during the next stage of design.

• All	buildings	will	be	assessed	against	2020,	2050	and	2080	DSY1	H50	weather	files.

Note the commercial buildings that are currently going for outline planning permission will also be 
developed	and	assessed	to	meet	Hea	04	credits,	using	the	above	weather	files.

4.2. Residential Overheating

The development is keen to comply not only to be compliant with Part O but undertake a full TM59 
analysis on the residential element. The early stage of design has helped to support the development 
of the residential layouts and inform areas of glazing. During the next stage of design more detailed 
analysis will be undertaken on the residential developments to inform the future design, and support 
the full planning applications

The	buildings	will	be	assessed	under	2020,	2050	and	2080	weather	files.

4. THERMAL COMFORT AND OVERHEATING

4.2.1. Weather Files

Initial	analysis	has	been	undertaken	looking	at	future	weather	files	using	Cambridge	DSY	2020,	2050	
and 2080 Medium 50%.

4.2.2. Modelling Assumptions

Figure 5 - Overheating building design principles
Figure 6 - Modelling assumptions
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4.3. Part O

The development will undertake TM59 analysis prior to full outline planning permission, as the layouts 
and full elevations for the development are produced.

The	principles	of	the	simplified	method	for	meeting	Building	Regulations	Part	O	–	Overheating	in	
Residential buildings will be followed where possible.

Figure 7 - Occupancy pattern

4.2.3. Results Summary

Table 18 - Part O Table 1.1 Limiting solar gains for buildings with cross ventilation

Figure 8 - Living rooms results

Figure 9 - Bedrooms results

4. THERMAL COMFORT AND OVERHEATING
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In	line	with	policy	aspirations	opportunities	to	supply	energy	efficiently	and	reduce	CO2 emissions 
have been investigated. The potential for the proposed development to connect to a district heating 
system have been reviewed for the scheme.

The has included 

• Connecting to an existing heat network

• Installing CHP

• Providing an overall master plan network

5.1. Existing and Planned District Heating Networks

The potential for the proposed development to connect to a district heating system has been 
reviewed for the scheme. The conclusion highlighted that it was not considered feasible to currently 
install a site wide energy network. 

5.1.1. Commercial Network

An early study was undertaken to understand if a commercial network could be incorporated into 
the design. It was considered unfeasible at this stage to connect the proposed energy systems to 
develop a network, due to how the future tenants were requesting stand- alone developments. The 
commercial units had a low heating demand and were dominated by the cooling load. 

5.1.2. Residential Network

During the detailed design, the residential units will consider the opportunity to link the blocks 
together in a communal heating system. This will reduce the overall requirement for heat pumps. 

This will be developed throughout the detailed planning application of the residential element of 
Cambridge North.

There are no existing DH systems in the vicinity of the site. It is however, approximately 650 m from the 
proposed South Bank Employers’ Group (SBEG) District Heating Network and at the time of writing, 
the timescales and capacities for the Proposed District Heating Network are uncertain and plans for 
extending closer to the development site are not provided. 

5.1.2.1. Low Temperature Heating

Industry	Best	Practice	and	CIBSE	guidance	has	identified	that	the	effective	integration	of	CHP	
requires the plant to operate more than 4000 hours per annum, in order to realise emissions and 
running	cost	benefits.	

The GLA indicates that CHP is not a viable option for developments with a simultaneous demand for 
heat and power of less than 5,000 hours per annum. Examples of buildings for which CHP could be 
viable include hotels, hospitals, university halls of residence, leisure centres, prisons and residential 
led mixed-use developments with more than 500 dwellings. 

Due to the relatively low amount of heat required by the proposed land use and the impact on local 
air quality, an individual Combined Heat and Power system has been dismissed for the Proposed 
Development (see Appendix 4). Gas boilers were also dismissed due to air quality constraints.

5.  BE CLEAN (OVERHEATING INFRASTRUCTURE)

The Development proposes an electric heating system to overcome air quality constraints and due 
to the predicted rapid decarbonisation of the electrical grid. The Department for Business, Energy & 
Industrial Strategy (BEIS) is predicting that the Grid Carbon Factor will be as low as approximately 70 
grams CO2e/kWh by 2035, less than a third of what it is now in SAP 10, 0.233.

Figure 10 - 2018 and 2019 projection of the Grid Carbon Factor (GCF), published by BEIS1

1 BEIS, Updated Energy and Emissions Projections 2019 (October 2020).

The heat pump in heating mode is considered in the ‘be green’ step of the energy hierarchy 
covering both heating and Domestic Hot water requirements.

5.1.2.2. Air Quality

The use of all electric systems and not introducing CHP are in line with Cambridge Policy for all 
electric systems. The impacts of the development on local air quality have been considered during 
design. An air quality assessment has been prepared by Hilson Moran which should be consulted for 
more detailed information on air quality. No combustion on site is proposed and this is expected to 
help to limit the negative impacts of the development on local air quality.
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All the currently available ‘Be Green’ or renewable technologies have been assessed in detail for 
viability within the built environment and for the development. 

The following summary table sets out the complete list of potential renewable technologies 
along with their concluding viability at this design stage of the development. Further details of 
each technology and their associated assessment in relation to the development are provided in 
Appendix 1:

6 .  BE GREEN (RENEWABLE ENERGY)

6.1. Phase 1 – Full Planning Application

The proposal indicates the potential results for Block S4, S5 and S6.

Table 19 - Summary review of ‘Be Green’ measures

6.2. Outline Planning Application

6.2.1. Commercial

The remaining commercial buildings will target a similar approach to be lean, be clean and be 
green as the full planning application targeting a saving of 42% over Part L 2021 as a minimum, and 
an operational energy target of 55W/m2

6.2.2. Residential

The residential development will be targeting between 30-35% better than Part L 2021.

Table 20 - Full planning application carbon emissions

Table 21 - Domestic element carbon emissions reduction
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6.3. Photovoltaics (PV) 6.4. Aerothermal Energy for Heating (Heat Pumps)

Photovoltaic cells directly convert sunlight into electrical current using semi-
conductors. The output of a cell is directly proportional to the intensity of the 
light received by the active surface of the cell. Exposure to sunlight causes 
electricity	to	flow	through	the	cells.	Direct	sunlight	produces	the	greatest	
output, but power is produced even when overcast.

Table 22 - Feasibility of PV

Table 23 - PV performance summary

Table 24 - Feasibility of ASHP 

Table 25 - ASHP performance summary

6. BE GREEN (RENEWABLE ENERGY)

Using ambient air as a thermal resource for a heat pump can provide lower emissions 
heating, although typically the highest heating loads occur when the outside 
ambient	air	temperature,	and	subsequent	heat	pump	efficiency,	is	at	their	lowest.	
Rejected heat from typical non-domestic buildings are traditionally used for pre-
heating of incoming air within a simpler heat recovery system.

Additionally, recovered heat cannot be truly classed as ‘renewable’ by relevant 
guidance including BSRIA Guidance BG 1/2008 and EU Directive 2009/28/EC.
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The	flexibility	of	the	peak	energy	demand	has	been	considered.

7. FLEXIB IL ITY AND PEAK ENERGY DEMAND
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ENERGY STRATEGY

This Energy Statement has assessed all opportunities under the ‘Energy Hierarchy’ in order to target 
the overall reduction of CO2 emissions, in compliance with relevant policy and guidance detailed in 
section 2. All viable measures for the development and their CO2 emissions reduction contribution 
are summarised in the following table: 

8 .  SUMMARY


