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1.0 EXECUTIVE SUMMARY 

 
KJ Tait Engineers have been instructed to provide the Energy Strategy for a full planning development 
application for proposals at Great Ormond Street Hospital in London.  This site is located in Camden 
town and the area is part of Camden Borough Council. 
 
The proposed development consists of the refurbishment and remodelling of an existing Grade II 
listed building which will retain the existing facades.  There will also be an extension constructed as 
part of the refurbishment. 
 
To obtain likely energy demands for the development it has been modelled in IES Virtual Environment 
2017.  This analysis found the baseline site CO2 emissions for the building as un-refurbished as 
261tCO2/year. 
 
After a preliminary feasibility assessment, the following energy strategy is proposed to reduce the 
emissions from the Proposed Development.  This follows the structure set out within the Greater 
London Authority (GLA) guidance with respect to the energy hierarchy. 
 
Be Lean 
 
It is proposed that the re-development will be designed with a high level of energy efficiency.  This will 
include the following passive design measures: 
 

• Maximising effective natural ventilation where feasible with existing façade and clinical 
requirements. 

• Good daylighting levels assisted by narrow plan nature. 

• Minimising overheating through modifications to existing façade openings to maximize high 
level opening with restricted low-level opening and use of free cooling methods, such as using 
night ventilation to minimise use of mechanical cooling to consulting rooms. 

• Existing building facades will be retained.   

• Locating service intensive departments at Basement and Ground Floor allowing 
accommodation with potential for natural ventilation to be located at upper levels. 

 
U-value tables in Part L2B to be followed for refurbishment elements and L1B for new elements.  
Specific factors will be as follows: 
  
Secondary Glazing  

• Single glazing using 4mm toughened Low E glazing - U-Value: 1.94 W/m2K   

• Double Glazing using 28mm double glazed sealed unit - U-Value: 1.09 W/m2K   
  
Loft Insulation (to pitched roof) 

• Insulation roll 300mm thickness – U-Value: 0.15 W/m²K 
  
Flat Roofs (inverted roof build up) 

• Extruded polystyrene board thickness 180mm - U-value = 0.17W/m²K 
 
The efficiency measures suggested are estimated to save 52.2% of non-domestic regulated CO2 
emissions compared to the baseline building. 
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Be Clean 
 
The ability of the building to connect to an existing heat network has been assessed using the London 
Heat Map tool.  This found that there is no current or potential network in the vicinity for the 
development to utilise. 
 
The primary heating provision for the hospital will be provided by a new modular boiler installation 
located in the lower ground floor basement.  Current specification for these will be low NOx 
condensing boilers which have a seasonal efficiency of 95.9%. 
 
Other measures to reduce the demand of the building include: 
. 

• Effective metering and monitoring of building energy use. 

• LED lighting throughout the facility including effective controls, zoning and metering. 

• Mixed mode ventilation of consulting rooms and support accommodation maximising natural 
ventilation use to the building. 

• Mechanical ventilation equipment will incorporate heat exchangers. 

• Use of low flow fittings to minimise water use. 

• Use of active chilled beams 
 

Be Green 
 
In providing renewable energy to the building, it has been calculated that a photovoltaic (PV) 
installation on the roof would provide a good proportion of the buildings energy demand within an 
acceptable payback of around 12 years.  Ideally the panels will be installed facing southwards on a 
30˚ incline.  Shading on the panels should be minimised as much as possible and where there is a risk 
of shading throughout the most productive time of the day, micro inverters should be specified over a 
central inverter.  
 
CO2 Savings Summary 
 
In line with GLA guidance with respect to the energy hierarchy of refurbishments, the following savings 
have been derived from modelling the refurbishment within IES VE 2017.  The baseline for calculating 
savings was taken from modelling the existing un-refurbished building.  This found that the baseline 
emissions for the building was estimated to be in the region of 261tCO2/year.  After refurbishing the 
building with both the passive and active design features within this report, it was found that there 
would be a saving of 136.5tCO2/year.  This equates to a saving in regulated carbon emissions of 
52.2%.   
 
In terms of renewable energy, the building has been modelled with a PV array. The maximum area of 
PV panels have been installed on central area of roof where unaffected by other services. These 
provide in the region of 9.4kWp installed.  This, although a small installation contributes to a saving of 
around 4.3tCO2/year which is a 1.6% saving over the refurbished building.  
 
The total cumulative savings from refurbishing the building and installing a PV array on the roof is 
expected to be around 140.8tCO2/year which equates to a significant saving of 53.9%. 
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Tonnes CO2 per annum %

Savings from energy demand reduction 136.5 52.2

Savings from heat network/CHP 0.0 0.0

Savings from renewable energy 4.3 1.6

Total cumulative savings 140.8 53.9

Regulated non-domestic carbon savings
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2.0 INTRODUCTION 

 
This report follows guidance from the GLA with respect to preparing energy assessments for proposed 
developments within London.  The building has been modelled in IES VE 2017 to determine the 
following parameters: 
 

• The baseline regulated CO2 emissions which has been taken from the Building Emissions 
Rate (BER) from the modelling of the existing building  

• The buildings regulated CO2 emissions from the ‘Be Lean’ analysis after the refurbishment 

• The buildings regulated CO2 emissions from the ‘Be Clean’ analysis after investigating any 
connections to existing district heating networks or incorporating combined heat & power 
(CHP) where applicable 

• The buildings regulated CO2 emissions from the ‘Be Green’ emissions which involves the 
installation of renewable energy where applicable 

 
This step-by-step approach will ensure that that the building is sustainable and that any energy 
provided by any district heating/CHP or renewable installation is not being used for energy that could 
otherwise have been mitigated earlier in the design process. 
 

2.1 Site Information 

 
The site proposed for redevelopment is located within the London borough of Camden.  The building, 
known as The Italian Hospital, will undergo a major refurbishment and remodelling of the existing 
Grade II listed building and will retain existing facades.   There will also be a (area) of new build 
elements.  In line with GLA and Camden Borough Council guidance, the re-development has been 
classed as a major development, therefore there has been no splitting of the existing and new build 
elements within this report. 
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2.2 Policy Review 

 
Due to the new build aspect of the redevelopment not being greater than 25% of the total useful floor 
area, it will not be subject to Part L2A of the Building Regulations.  However, due to this new 
extension, the building will have to follow Section 4: Guidance relating to Building Work, Section 5: 
Guidance on Thermal Elements and Section 6: Consequential Improvements of Part L2B of the 
Building Regulations.  The re-development will also have to conform to aspects contained within the 
London Plan for refurbishments and the Camden Development policy DP22. 
 

2.2.1 Building Regulations 

 
English Building Regulations Technical Standards Part L2B provides the framework for re-
developments of existing buildings.  Due to the listed nature of the building, some of the aspects 
contained within the document may not be feasible.  
 
Section 4 
 
Section 4 contains the guidance on controlled fittings for the re-development.  Within this section there 
are standard U-values are provided for aspects such as windows and doors. 
 
Section 5 
 
Guidance on new and retained thermal elements for the re-development are contained within section 
5 of Part L2B of the Building Regulations.  This section gives standard U-values to be achieved for 
new thermal elements that will be important for the extension.  In terms of retained thermal elements, 
there are threshold U-values specified where, if below, reasonable provision to improve on them 
should be made. 
 
Section 6 
 
As a result of the small extension being proposed for the re-development and the total useful floor 
area of the existing building exceeding 1,000m2 Part L2B Section 6 for consequential improvements 
will need to be adhered too.  Within this there are 9No. Improvement measures specified that must be 
met if it is economically feasible to do so.   
 

2.2.2 Planning Policy 

 
The National Planning Policy Framework (NPPF) was published in March 2012 and states a clear 
presumption in favour of sustainable development. The NPPF supports the transition to a low carbon 
future in a changing climate, taking full account of flood risk and coastal change, encouraging the 
reuse of existing resources, and the use of renewable resources. 
 
The NPPF replaces Planning Policy Statement 22 (PPS22) and in Section 10 outlines its energy and 
climate change policies. To support the move to a low carbon future, local planning authorities should: 
 

• Plan for new development in locations and ways which reduce greenhouse gas emissions 

• Actively support energy efficiency improvements to existing buildings 

• When setting any local requirement for a building’s sustainability, do so in away consistent 
with the Government’s zero carbon buildings policy and adopt nationally described standards. 

 
In determining planning applications, local planning authorities should expect new developments to: 
 

• Comply with adopted Local Plan policies on local requirements for decentralised energy 
supply unless it can be demonstrated that this is not feasible or viable 
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• Take account of landform, layout, building orientation, massing, and landscaping to minimise 
energy consumption 

• Have a positive strategy to promote energy from renewable and low carbon sources 

• Identify opportunities where development can draw its energy supply from decentralised, 
renewable, or low carbon energy supply systems and for co-locating potential heat customers 
and Suppliers. 
 

2.2.3 The London Plan 

 
The London Plan is considered to be the benchmark for local planning regulation.  In terms of 
refurbishments, these should be modelled to reflect the building as is at present to ascertain a 
benchmark for carbon emissions.  The analysis should subsequently follow the energy hierarchy laid 
out in Policies 5.2 and 5.6 of the London Plan to improve the energy performance of the building. 
  

2.2.4 Local Policy 

 
Camden Development policy DP22 stipulate the following requirements: 
 

• For non-domestic developments of 500m2 or above to achieve a BREEAM “Very Good” 
rating.  

• Consideration of good insulation levels, efficient heating, cooling and lighting and source of 
energy used. 

• Good control and metering of equipment and energy uses. 

• Efficient use of water. 
 
Energy use is also a key client consideration with respect to design of building services and completed 
installations will need to meet requirements of NHS guidance HTM07-EnCO2de as well as the 
requirements of the building regulations and local planners. 
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3.0 BASELINE CARBON EMISSIONS 

 
To ascertain the baseline carbon emissions in line with guidance contained within the London Plan, 
the existing building has been modelled in IES VE 2017.  This has allowed for comparison with 
proposals set out within the ‘be lean’ analysis to be calculated.  The calculated baseline carbon 
emissions for the building have been calculated as 67.4 kg/CO2/m2. 
 

 
 

4.0 DEMAND REDUCTION (BE LEAN) 

 
In line with London Plan guidance for refurbishments, the building has been modelled with the 
following passive and active design measure implemented.  This has resulted in a Building Emissions 
Rate of 32.8 kg/CO2/m2.  This has resulted in an improvement over the baseline existing building of 
34.6 kg/CO2/m2. 
 
Passive Design Measures 
 
In terms of the refurbishment of the building, this will be achieved in the first instance by the 
introduction of passive measures.  The approach to be taken is for the building to be mixed mode, 
where feasible, maximising the use of natural ventilation with the existing façade. In instances where 
mechanical ventilation is unavoidable such as for clinical requirements, mechanical ventilation with 
heat recovery will be used.   
 
There will be good daylighting levels, mitigating the extended use of lighting.  This will be achieved 
due to narrow plan of the building.  By modifications to the existing façade openings to maximise high 
level openings overheating of the building will be minimised.  This is expected to lead to free cooling 
methods such as night ventilation.  
 
In terms of windows, these will be secondary glazed.  Lastly, service intensive departments will be 
located in the basement and ground floors.   
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Upgrade to Building Fabric 
 
It was proposed that the building fabric be upgraded with insulated wall lining to improve the heat 
losses from the building.  In assessing whether this would be feasible, Degree Day calculations have 
been carried out in which the improved U-values of the building fabric were used and a yearly saving 
in the gas consumption worked out which also incorporated heating degree days for the local area.  A 
quote was also provided for carrying out this improvement so that a simple payback period could be 
calculated. 
 
If carrying out this upgrade, it was found there would be an improvement to the buildings U-values of 
0.48W/m2K.  When taking degree days into account, it was calculated that this would save around 
76,293kWh of gas consumption yearly.  This would equate to a saving of circa £2136 at current gas 
costs of 2.8p/kWh. 
 
The cost of improving the U-values of the fabric by insulating the walls was quoted to be £151,400.  
On a simple payback calculation, this initiative would take circa 71 years to payback.  Therefore, it has 
been deemed economically unfeasible to carry out this upgrade and thus this work has not been 
included in the building modelling and subsequent BRUKL analysis. 
 
A secondary check on this using the BRUKL analysis was also carried out and indicated a lower 
annual energy saving of 37,797kWh and financial saving of £1058. On a simple payback calculation, 
this initiative would take circa 142 years to payback. The original degree day calculation is considered 
more accurate for purposes of comparing savings. 
 
Associated outputs from draft BRUKL analysis are as follows. 
 
Current (0.75 U-Value) 
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Insulated Plasterboard (0.27 U-Value) 
 

 

 
 
Active Design Measures 
 
In terms of active design measures for the re-development, heating will be supplied by a new modular 
boiler arrangement located in the lower ground floor basement. These will be low NOx condensing 
boilers with a seasonal efficiency of 95.9%.  There will be effective metering throughout the site so 
that energy usage can be recorded with a view to reducing if there are rises after occupation of the 
building.  LED lighting will be installed throughout the building with effective controls, zoning and 
metering. 
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5.0 HEATING INFRASTRUCTURE INCLUDING CHP (BE CLEAN) 

 
Heat Networks 
 
On investigating potential or current heat networks in the vicinity of the hospital it was found that there 
are no existing or potential heat networks in operation. 
 

 
 
Combined Heat & Power (CHP) 
 
Potential for connecting to the existing hospital CHP plant has been ruled out due to distance between 
facilities, capacity of plant and also because of proposed redevelopment works on potential service 
routes.   
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6.0 RENEWABLE ENERGY (BE GREEN) 

 
It is proposed that a photovoltaic (PV) array is installed on all available flat roof area where not 
affected by servicing and over shadowing of adjacent plant compounds. This provides a PV array in 
the region of 9.4kWp be installed on the available roof areas of the building. 
 
Panels will be installed on a 30˚ incline and facing southwest and should provide a good saving in 
carbon emissions for the building.  
 
The addition of PV on the roof has been modelled in IES VE 2017 after the Be Lean analysis which 
consisted of modelling the proposed passive and active design upgrades.  It was found that by 
installing PV there would be a 1.1 kg/CO2/m2 reduction in carbon emissions from implementing this 
initiative.  It would be expected that the PV panels would produce a payback in the region of 10 years 
due to a combination of the Feed in Tariff (FiT) and the electricity savings from not using grid 
electricity. 
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7.0 MONITORING 

 
In line with BREEAM ambitions and regulatory guidance the redeveloped building will follow the 
metering strategy contained within CIBSE Guide TM39: Building Energy Metering. 
 
Central monitoring proposed for the building include the following. 
 

• Electrical consumption of major plant including supply and extract AHUs, circulating 
pumps, booster pumps, chillers, condensers and server room cooling room cooling 
with ability to display KVA, Amps (in each phase and neutral), Volts (in each phase), 
Watts, KVAr, KVAh, KVAhr, and Hz. 

• Water consumption at main meter (Modbus output). 

• Water consumption at Cat 5 Booster Set. 

• Energy consumption at hot water generators. 

• Energy consumption by building heating. 

• Building gas consumption. 

• Main building electrical consumption (primary and secondary supplies). 

• Energy usage by lift installations. 

• Electricity consumption at each floor distribution boards (small power and lighting). 
 
Operation of plant will be controlled and monitored by the installed Building Management System. 
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8.0 CONCLUSIONS 

 
This report has been completed in accordance with the structure and content set out within the GLA 
Guidance on Preparing Energy Assessments (March 2016) document.  It was found that there would 
be a saving in regulated carbon emissions of 136.5tCO2/year by the refurbishment of the building by 
both passive and active measures.   
 
In terms of the ‘Be Green’ part of the modelling, a 9.4kWp PV array was added and a further 
4.3tCO2/year of savings were evidenced.  This installation would produce a payback in the region of 
10 years which, although longer than what would be economically feasible within Part L2B building 
regulations still should be completed due to the significant savings in carbon emissions from not using 
grid electricity. 
 

Tonnes CO2 per annum %

Savings from energy demand reduction 136.5 52.2

Savings from heat network/CHP 0.0 0.0

Savings from renewable energy 4.3 1.6

Total cumulative savings 140.8 53.9

Regulated non-domestic carbon savings
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9.0 APPENDEIX 

 

Before Refurbishment 
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After Refurbishment with No PV 
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After Refurbishment With PV 
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PV Payback Calculation 
 

 


