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[bookmark: _Toc155879703]Introduction
The contents of this report will detail a case study of a building which was constructed over 10 years ago. The building itself is located in Pembrokeshire, constructed in 2010. The buildings details will be described, comprising of key aspects such as the buildings’ function, architectural details, both the buildings economic and social value and also environmental impact of the building. The second part of the report will detail the construction specifics / specification of the build. Various pieces of information will be appended to the report, including specifications of the building, construction issue drawings & reports. Further to this section of the report, reference will be made to the building’s performance, referencing the recent changes in building regulations which will aid in detailing the process of what would be done differently if the building was to be re-constructed today. Several aspects of improvement will be detailed including operational energy use, embodied energy/carbon & recent standards. 
[bookmark: _Toc155879704]1.0 Building Details 
[bookmark: _Toc155879705]1.1 Overview of Building
Neyland Community School formed part of Pembrokeshire County Councils school building programme, forming part of Welsh Governments 21st Century School campaign. The construction of the school commenced in June 2010, with completion achieved in January 2012. The architectural design was undertaken by PCC’s in house architects & the build itself being undertaken by Dawnus Construction Limited. The value of the scheme was £5.5m. The new school replaced buildings on two separate sites and accommodates approximately 320 pupils from the ages of 3-11, with a community learning facility also incorporated. Internal accommodation includes and Early Years & Reception Unit, ICT Suite and a Community Room. Externally, facilities include habitat areas, an outdoor classroom and a MUGA which is also available for use to the community. Detailed below is the Southern Elevation of the school upon completion. 
[image: A building with a lot of parking lot

Description automatically generated with medium confidence]
South Elevation of Neyland Junior School (Council, 2012)
[image: A diagram of a building
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Southern Elevation Drawing of Neyland Junior School (Council, 2012)

[bookmark: _Toc155879706]1.2 Architectural Details
The building itself being constructed in 2012, the approach taken was to incorporate a modern architectural style. The school itself has Gross Internal Floor Area (GIFA) of 2,201m2, with the schedule of areas being listed within Appendix 1 of the report. 









[bookmark: _Toc155879707]2.0 Key Principles within the Construction of Neyland
[bookmark: _Toc155879708]2.1 Building Fabric 
The table below details the building fabric used for each element within the building:
	Element
	Building Fabric Description
	Detail

	Walls 
	The external wall construction was constructed of Cavity Blockwork with partial fill insulation and a rendered finish. Various areas of the building contained wall facing brickwork panels, with a Welsh Chestnut cladding. 
	[image: ]













Wall Detail – Listed in Appendix 7 (PCC, 2009)

	Roof
	The roof construction is galvanised steel rafters and joists, with composite profiled roof cladding to which insulation is within the detail.  
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Roof Detail – Listed in Appendix 8 (PCC, 2009)

	Floor
	The ground floor construction was a supporting in situ concrete slab, with floating screed and underfloor heating. 
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Floor Detail – Listed in Appendix 9 (PCC, 2009)


[bookmark: _Toc155879709]2.2 Mechanical & Electrical Strategies
[bookmark: _Toc155879710]2.21 Mechanical Strategy 
Efficiency was a key factor when designing the mechanical aspects of the building. One key principle of the mechanical design was for low water usage. In order to achieve this, specific systems were factored into the design such as;
· Low flow push / spray taps and showers
· Low volume WC cisterns
· A rated water efficient dishwashers 
The mechanical design also factored in low energy use & low carbon emissions which comprised of systems such as;
· Mirco combined heat and power boiler
· Gas condensing boilers
· Solar hot water panels 
· Controls & BMS systems
[image: ][image: ]Calculations were undertaken during the design stages of Neyland to limit the use of the likes of water. During the design stages, it was calculated that the design would use 30% less water than a typical school. Further in the report, the actual usage of water has been referenced: 

Water usage graph & data for Neyland (PCC, 2011)
[bookmark: _Toc155879711]2.22 Electrical Strategy 
[bookmark: _Toc155879712]2.221 Lighting 
[image: ]The lighting design was designed in accordance with the CIBSE, Code for Lighting 2006 (CIBSE, 2006), adhering to the relevant standard maintained illuminance levels and uniformity ratios. High frequency ballasts were specified and installed for all fluorescent and compact fluorescent lamps serving occupied areas. The specified tubes were T5, to which the specification is listed below; 
[image: ]

Specification for T5 fluorescent tubes (CEF, 2023). 
Lighting controls were configured to providing lighting zones which allowed for each space to be varied to suit the occupancy of the space. The internal lighting is controlled via a PIR however, a wall mounted switch was provided in teaching areas to allow lights to be switched on and off as and when required. Internal light fittings near to windows had automatic diming which dims in accordance to daylight, controlled from adjacent photo cells. 

[bookmark: _Toc155879713]2.222 Power 
As part of the installation for power, motion detectors were installed in various forms. Motion detectors were specified and installed to control periodic sanitary flushing of the WC’s. They were also specified and installed to control forced ventilation within male and female toilet / changing areas. All of the electrical loads are metered, to allow the equipment to be monitored from an efficiency perspective. The school had separate distribution boards installed for lighting and power supplies. Both the lighting and power is sub-metered separately in line with building regulations Part L2 (2006 version) (Goverment, 2006) & also the Building Energy Metering guide produced by CIBSE (Engineers, 2006). 

[bookmark: _Toc155879714]2.223 Energy Usage 
[image: ]Likewise with the mechanical strategy, the strategy proposed during the design stages for Neyland was to limit usage. The calculation was undertaken which identified that Neyland would use 25% less energy than a typical school, which comprised of lighting & power:
[image: ]
Energy consumption graph & data for Neyland (PCC, 2011)
 




[bookmark: _Toc155879715]2.3 Building Regulations 
[image: A close up of a sign

Description automatically generated]Neyland School was constructed adhering to Building Regulations 2006. The Building Regulations Conditional Approval states that the application was deposited on the 18th of February 2010 (stated below for reference):
Building Regulations Conditional Approval (PCC, 2010).
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Description automatically generated]The timeframe of when the application was deposited, determines that Part L2A 2006 would have been used. Neyland School being a non-dwelling would have meant that Approved Document L2A would have been applicable. There was a revision of L2A in 2010 however, the document came into effect on the 1st of October 2010, therefore due to the timeframe of the Building Regulation Application for Neyland, Part L2A 2006 would have been applicable. Below states the two Part L2A documents within the timeframe for the Building Regulation Application for Neyland School, highlighting the applicable document:










Building Regulations L2A 2006 			Building Regulations L2A 2010
(Applicable for Neyland)				(Not Applicable for Neyland)
(Minister, 2006)					(Goverment, 2010)
A point for reference is making note to the devolution of Wales & the splitting of building regulation powers. At the time of construction in Neyland, the building regulations covered both England & Wales were a combined document. Since the construction, building regulation powers were devolved to Wales and Wales produced their own documents. This came into force in December 2011 resulting in the responsibility of building regulations within Wales being transferred to Welsh Government (Fuller, 2013). 

[bookmark: _Toc155879716]2.31 U-Values
Within the Building Regulations Part L2A 2006, the limiting U-values are listed with a minimum value for each element being stated. Below states the Limiting U-value standard from Building Regulations Part L2A 2006, to which would have been adhered to during the design stages of Neyland (Goverment, 2006).
[image: ]
Limiting U-value Standards (Goverment, 2006).
[image: ]The design of Neyland School had the philosophy of designing for efficiency. The U-values for each element within Neyland School are listed below, which were stated within the SBEM:

 U-Values for Neyland School 
[bookmark: _Hlk155770505][bookmark: _Toc155879717]2.32 CO2 Emission Factors 
[image: ]Likewise with the U-Values, there are minimum CO2 emission factors which have to be considered. Below states the Building Regulations Part L2A 2006, which Neyland would have had to comply with:
Limiting CO2 Emission Factors (Goverment, 2006).



[bookmark: _Toc155879718]2.4 Social Values  
	Social Value
	Social Value Description

	Environmental 
	The school was built on an existing site where the previous school was located, to which was demolished as part of the scheme. A refurbishment option was considered however, would require a new extension which would then trigger the building regulations clause that for a refurbishment-and-extension proposal, “Consequential Improvements” will be triggered (i.e. 10% of the value of the extension to be spent on improving the energy efficiency of the existing building) and was anticipated that BREEAM will apply to major extensions in the future. It was therefore agreed that a new build would be the best option from an environmental perspective. 

	Economic
	The construction of the school held an economical value, in that the efficiencies of the school resulted in utility bills being far less than the old school. Demolition of the old school and re-building meant that different systems could be put in place which may not have been achieved through a refurbishment, as some systems may not have been able to be retrofitted.  

	Social 
	The social value of the school is that it becomes an asset to the local authority. The school was designed in accordance with the latest BB99 document at the time, meaning that the children had access to all the facilities required, which is of benefit to the education sector as a whole.



Table listing the Social Values of Neyland School




 

[bookmark: _Toc155879719]3.0 Operational Factors 
[bookmark: _Toc155879720]3.1 Energy Performance (Predicted vs Actual)
Within the design process of the school, an SBEM was undertaken to attain data which is used to predict the energy usage of the build. SBEM is an abbreviation for Simplified Building Energy Model and is used to demonstrate the energy performance of non-domestic buildings. The SBEM is used to demonstrate compliance with Part L of Building Regulations & also produce Energy Performance Certificates (EPC’s) (Energy, 2022). The SBEM was required as part of the Target Carbon Dioxide Emission Rate (TER), which is the minimum energy performance requirement specified in Regulation 17B of the Building Regulations. The TER must be calculated using one of the calculation tools listed within the Building Regulations Document which include (Goverment, 2006): 
1) SBEM
2) Other approved Software tools set out in Annex I of ODPM Circular 03/2006 
Below lists the extracted wording from Building Regulations Part L2A which would have resulted in the SBEM being issued for Neyland School:
[image: A white text on a black background
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Extract from Building Regulations Part L2A 2006 (Goverment, 2006)
Below indicates the SBEM completed prior to construction:
[image: ]











SBEM for Neyland School (Council, 2009)

[bookmark: _Toc155879721]3.12 Electricity Usage
The predicted energy usage was calculated & a comparison was undertaken against a typical UK School (section 2.323 of the report). The annual usage of electricity per m2 floor area was calculated at 36kWh. Data has been taken from 21/22 to obtain comparable data to the actual usage vs the predicted usage at design stage: 
[image: A green rectangle on a white sheet
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Neyland School Actual Energy Consumption 21/22
Taking the 85,156 kWh / 2,284 (m2 of school) = 37kWH. 
Total site electricity consumption = Grid Electricity Use (85,156kWh) + CHP electricity (8,237kWh) = 93,389kWh



[image: A screenshot of a graph
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[image: A full technical table with text

Description automatically generated]Annual Profile of Electricity Consumption

Full Technical Table 
[bookmark: _Toc155879722]3.2 Energy Rating (EPC)
The EPC rating for the school in 2023 is listed below:
[image: ]






















EPC for Neyland Community School (Goverment, 2023)







[bookmark: _Toc155879723]4.0 Recommendations for Future Build
Within this section of the report, the aspects which are good about the building will be listed & the factors that could be improved will be stated, with alternative options being listed. 
[bookmark: _Toc155879724]4.1 Building Regulation Amendments 
Since the construction of Neyland School, standards and regulations have been changed and there are newer revisions of various documents, including changes in the efficiencies of a building. One change which has occurred since the build of Neyland is the Building Regulations (in particular Part L2A). Neyland was designed and constructed to the 2006 version of Building Regulations however, since the construction there have been numerous revisions, focusing on Part L the revisions are listed below:
· Part L2A 2006 Approved Document (Used for Neyland) – Superseded
· Part L2 2010 Approved Document – Superseded
· Part L Volume 2 2020 Approved Document – Most Current
As stated within section 2.4 of the report, Wales now have their own separate building regulations. Focusing on efficiencies of Neyland School, one way in which the efficiency could be improved if the building was to be re-constructed today would be focusing on the U-values of each element. The U-values would have to be amended due to the most current building regulations, below states the U-values required at the time of the build (listed within section 2.41 of the report) vs if the building was going to be re-built today: 
[image: ][image: ]
2006 U-Value’s (Goverment, 2006)	 	2022 U-Value’s (Goverment, 2022)
[bookmark: _Toc155879725][image: ]4.11 Building Regulation U-Value Comparison Table 

U-Value Comparison Table 
The table above portrays that the current Building Regulations requires a lower / more improved value for all elements of a building, apart from one element remaining the same which is roof lights. The three main elements which would require improvement in order to both improve the buildings efficiency are walls, floor & roof. An example of how these elements can be improved is factors such as a change in fabric or improving the current fabric as per the below: 

Element: Wall 
Making an assumption that the wall construction would remain a traditional method of construction with a block inner skin & a brick outer leaf, the amount of insulation within the cavity would be a factor which would have to be re-considered to comply with building regulations, resulting in a wider cavity. The likelihood is that the building envelope would be re-considered, and a more efficient system would be used which will be elaborated upon further in the report. Assuming the method of construction remained the same, a calculator from a Rockwool product of insulation has been used to substantiate the amount of insulation required to comply with the current building regulations. This includes a build of an inner medium dense block skin with plaster on the internal finish, a partial fill cavity with a brick finish (Rockwool, 2023). This detail is in accordance with the Neyland School build:
[image: ]





Detail of Neyland School, also utilised and put into a U-value calculator (Rockwool, 2023)
For Neyland School to be compliant, the U-Value which was required for the wall was a minimum of 0.35, in order to achieve this value below lists the amount of insulation required, dictating the size of the cavity:
[image: ]
Indication that to achieve the minimum Building Regulation U-value (0.01 difference due to the calculator only going up in 0.02 increments) 70mm of insulation would have been required (Rockwool, 2023). 

[image: ]Neyland was designed over the minimum requirement, as identified within the SBEM:



U-Values from SBEM

[image: A white background with red text and numbers
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Indication that to achieve the new minimum Building Regulation requirements, 100mm of insulation would be required (Rockwool, 2023).


[bookmark: _Toc155879726]4.2 Building Envelope
As highlighted within the report, the building envelope for Neyland School was a traditional building comprising of a block inner skin & brick external finish. In order to maximise efficiencies, there are various alternative options which could be considered for a re-build. Embodied carbon emissions would be a key focus point when re-constructing and would dictate the material selection. Carbon emissions associated with materials throughout their whole life cycle are referred to as embodied carbon emissions, this is exclusive of emissions produced from energy used for the likes of heating, lighting & cooling the building. There are various resources in order to calculate the embodied carbon of a material, which can aid in the design when specifying a system – one is the RICS Methodology to calculate embodied carbon of materials (RICS, 2013). In regards to the section of the frame, aspects such as life cycle assessments & whole life carbon are also a consideration. The best ability to reduce embodied carbon is within the design process (RIBA Stages 0-4), to which below demonstrates (RICS, 2013):
[image: ]






Figure 7: Embodied carbon reduction at the early stages of design (RICS, 2013).
This then leads onto the reduction of embodied carbon impacts at the product stage: 
[image: ]






Table 4: Reduction of embodied carbon impacts at product stage (RICS, 2013).


A timber frame would be the consideration if this school was to be built again. Starting with the embodied carbon, timber has a very low C02/kg compared to other materials (demonstrated below):
[image: ]










CO2/kg of Building Materials (Ecology, 2023)

[bookmark: _Toc155879727]4.21 Timber Frame
The choice of using timber frame was derived at by the evaluation of embodied carbon, limiting this as much as possible but also considering thermal properties. Aspects for consideration are:
· Reduction of heat loss through fabric
· Reduction of heat loss through infiltration
· Continuity of thermal insulation
The optimisation of the above would benefit a school significantly, during the design stages it is vital to establish the function of a building envelope, which within a school could minimise the need for services resulting in cost savings. Below indicates the U-values of two different building envelopes:
[image: ][image: ]




Timber frame vs Cavity Wall U-Value (CIBSE, 2022)

The above demonstrates the significance of the reduction of heat loss through the fabric & the continuity of thermal insulation. 

[bookmark: _Toc155879728]4.3 Mechanical & Electrical Strategy
The M&E strategy for Neyland was fairly efficient however, there are a range of improvements which could be done if the building was re-built. The mechanical strategy comprised of a few efficient systems, including a mains gas fired combined heating and power (CHP) unit, which burns natural gas to generate electricity for the site. This is more efficient to do than bring in from the mains as there are no losses of power when transmitting for miles in the electricity grid. The CHP unit also recovers the heat from the process and uses it to heat hot water.  

[bookmark: _Toc155879729]4.31 Electrical / Energy Consumption 
A consideration to the improvement of the electrical requirements / energy consumption would be to include PV panels onto the roof of the building. Below lists the current roof area available (noting the design may be different if a new build was the option, however for indicative purposes the current roof plan has been used)
[image: ]
Neyland Roof Plan with Indicative Areas 


[image: ]The electricity usage referred to in section 3.12 of the report has been put into a graph to determine the peak energy consumption times of the school. This energy has been obtained by Pembrokeshire County Councils energy consumption portal, Stark ID used for all PCC’s assets to manage consumption for both gas & electric (ID, 2023):

Neyland School Energy Consumption (Listed in Appendix 10)

From the data provided above, a chart has been created to identify the average hourly energy use for each month over the sunlight hours, based on 9am-5pm:

[image: ]
Average Energy use within Sunlight Hours
It is evident from the above, that AM demand is more than the PM demand. 



By utilising the data above & also using a spreadsheet which calculates the payback on solar PV, the figures have been put into the sheet:

	To Generate Equivalent of Consumption 
	 
	 
	 
	

	average daily 
	 
	 
	 
	              238.36 
	kWh
	

	annual based on 2019
	 
	 
	              87,000 
	kWh
	

	unit cost of elec  p
	0.42
	 
	 
	              36,540 
	 
	

	equivalent PV
 capacity to negate
	800
	kWh/kWp
	
	              108.75 
	kW
	

	PV area required
	4.86
	m2/kW
	 
	528
	m2
	

	Budget cost
	1000
	£/kW installed
	 
	           108,750 
	£
	

	Simple savings from PV
	
	
	              36,540 
	£
	

	Simple payback 
assuming utilisation
	             100 
	%
	 
	3.0
	years
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Possible Generation Based on Available Area  
	 
	 
	

	Roof area available 
	100
	Area Utilisation
	0.8
	80
	m2
	(Area of Southern Elevation)

	Installed capacity
	 
	 
	 
	16
	kW
	

	Possible generation pa, decrease due to orientation kWh/kWp
	800
	13176
	kWh
	36

	Budget cost
	 
	 
	 
	              16,471 
	£
	

	Simple savings pa asssuming % utilisation
	100%
	                 5,534 
	£
	36

	Export value pence p/kWh pa
	 
	      0.10 
	                         -   
	£
	

	% energy displaced
	 
	 
	 
	15.1%
	 
	

	Simple payback based on % utilisation
	 
	                      3.0 
	years
	

	
	
	
	
	
	
	



PV Payback Calculation 
From the above, taking into consideration both the data and calculation in which the data forms part of, it is evident that PV would be of significance to Neyland School. 





[bookmark: _Toc155879730]4.32 Mechanical Strategy
There are various Mechanical systems which could be specified & could be factored into the design if the building was to be re-designed. A table has been created to identify different systems which could be utilised, focusing on efficiencies & the use of the building which is a key consideration:

	System 
	System Description
	Reason for Specifying System

	Heating Systems 

	Ground Source Heat Pump 
	A ground source heat pump utilises the Boyle's Law. The pump works by absorbing surrounding energy heat from sources such as rock / soil to which the ground source heat pump compresses and condenses the energy to a higher temperature, transferring it into the properties heating & hot water system.  
	This system would be of benefit to the school as it has continuous access to the grounds constant temperature, working all day & night in all weather conditions. By installing this system, it also results in a deduction of Carbon emissions in comparison with a condensing gas boiler. Although ground source is not able to produce instant hot water, the way in which the school operates means hot water isn't required at all times & a heat emitter could be installed if necessary. 

	Energy Storage / Hot Water Systems

	Smart Cylinder 
	A smart cylinder focuses on the occupant behaviour patterns, to predict the usage of hot water accordingly. This prevents unnecessary water and energy waste. These cylinders can be used in accordance with the ground source heat pump. 
	This system would focus on the demands of the school and schedule as to when hot water was required. As the school operates the same time each day, this schedule would be quickly calculated. The water would be heated through the ground source heat pump. 



Table created in Excel specifying alternative Mechanical Systems 







[bookmark: _Toc155879731]4.3 Standardisation 
There are various standards of consideration in which the building could be re-designed too, one being Passivhaus. Passivhaus is an integrated design approach which requires key factors listed within the table below, the table also references how these standards could be achieved within a re-design of Neyland:  

[image: ]

Table created in Excel specifying how to achieve Passivhaus Standards through a re-design.  


[bookmark: _Toc155879732]4.31 Passivhaus
There are currently 17 UK certified Passivvhaus schools in total, if Neyland was to be re-designed it could be designed to this standard. Below shows some examples of Passivhaus schools within the UK, portraying that aesthetically these schools can be of significance: 
[image: ][image: ]
[image: ]Bedfordshire School (Trust, 2023)		St Edwards School (Trust, 2023)
[image: ]Hackbridge Primary School (Trust, 2023)
[image: ]





Wilkinson Primary School (Trust, 2023)	Blackridge Nursery (Trust, 2023)

[bookmark: _Toc155879733]4.4 Offsite Manufacture / Modern Methods of Construction 
	Publication 
	Overview of Publication 

	[image: ] 
	This document is a guidance document which has the intention of improving and clarifying considerations required for work delivered using Modern Method of Construct ruction approaches. This approach aids in economic and social factors of infrastructure projects. This is essentially making sure construction is as sustainable as possible.

	[image: ] 
	This document is focused on getting projects and programmes correct from the outset. This is applicable for all projects within all sectors. By focusing on programme, this can create a more sustainable design. A big part of programme is adopting methods such as offsite manufacture & Modern Methods of Construction. 

	[image: ] 
	This guidance note is in relation to the UK legislation of an introduction for achieving at least a 100% reduction of green gas emissions compared to 1950, by 2050. This is referred to as Net Zero Carbon. This guidance note collates and builds on the practicality of resources on decarbonisation for construction and infrastructure projects and programmes. 


Using timber frame as the building envelope would mean that offsite manufacture / modern methods of construction could be utilised for elements such as the timber frame. Products such as Structural Insulated Panels (SIPS) could be incorporated into the design. Below details a table referencing the Governments strategy around this aspect: 

Table showing publication / guidance documents around Modern Methods of Construction / Offsite Manufacture 









[bookmark: _Toc155879734]Conclusion 
As a conclusion, Neyland School was designed over the minimum Building Regulations Standards at the time however, there are various systems & approaches which could have been considered. From the calculations at design stages, it is evident that the energy consumption / usage was as anticipated. If the school was to be re-built today, there are many efficiencies which should be considered. The school could be designed to a Passivhaus standard & should be of consideration if the school was re-built. The operational hours of the school are known, to which the energy consumption can be calculated as was done previously. This would be the starting point of designing the systems around the required consumption. This could be factored in in the early RIBA Stages of design & the building could be designed in accordance with the requirements. Various recommendations have been listed within the report & specific systems listed which would be an advantage if the school was re-designed. As an overview, the school was designed over & above the regulations, in particular Part L however the efficiencies of the building could be much improved through a re-design / build. 
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[bookmark: _Toc155879747]Appendix 11 – Building Regulation U-Value Comparison Table

	Element 
	U-Value (2006 Regulations) - Neyland Design 
	U-Value (2022 Regulations) - In effect from March 2023
	Variance

	Wall
	0.35
	0.26
	0.09

	Floor
	0.25
	0.22
	0.03

	Roof 
	0.25
	0.2
	0.05

	Windows
	2.2
	1.6
	0.6

	Roof Windows / Curtain Walling
	2.2
	1.8
	0.4

	Roof lights
	2.2
	2.2
	0

	Pedestrian Doors
	2.2
	1.8
	0.4

	Vehicle Access & Similar Large Doors
	1.5
	1.3
	0.2

	High Usage Entrance Doors
	6
	3
	3

	Roof Ventilators 
	6
	3
	3


 

[bookmark: _Toc155879748]Appendix 12 – Mechanical Strategy Table 

	System 
	System Description
	Reason for Specifying System

	Heating Systems 

	Ground Source Heat Pump 
	A ground source heat pump utilises the Boyle's Law. The pump works by absorbing surrounding energy heat from sources such as rock / soil to which the ground source heat pump compresses and condenses the energy to a higher temperature, transferring it into the properties heating & hot water system.  
	This system would be of benefit to the school as it has continuous access to the grounds constant temperature, working all day & night in all weather conditions. By installing this system, it also results in a deduction of Carbon emissions in comparison with a condensing gas boiler. Although ground source is not able to produce instant hot water, the way in which the school operates means hot water isn't required at all times & a heat emitter could be installed if necessary. 

	Energy Storage / Hot Water Systems

	Smart Cylinder 
	A smart cylinder focuses on the occupant behaviour patterns, to predict the usage of hot water accordingly. This prevents unnecessary water and energy waste. These cylinders can be used in accordance with the ground source heat pump. 
	This system would focus on the demands of the school and schedule as to when hot water was required. As the school operates the same time each day, this schedule would be quickly calculated. The water would be heated through the ground source heat pump. 
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WATER (FOR WASHING, COOKING, DRINKING)

DATE Reading

CONSUMPTION 

(m3)

16/09/2011 54

self calculates

23/09/2011 78

24

30/09/2011 99

21

06/10/2011 117

18

14/10/2011 145

28

21/10/2011 170

25

04/11/2011 193

23

11/11/2011 214

21

18/11/2011 234

20

25/11/2011 250

16

02/12/2011 273

23

09/12/2011 296

23

16/12/2011 316

20

22/12/2011 332

16

13/01/2012 355

23

20/01/2012 378

23

27/02/2012 400

22

03/02/2012 428

28

10/02/2012 455

27

24/02/2012 474

19

02/03/2012 482

8

09/03/2012 494

12

16/03/2012 518

24

23/03/2012 540

22

30/03/2012 562

22

20/04/2012 582

20

27/04/2012 607

25

04/05/2012 629

22

11/05/2012 648

19

18/05/2012 666

18

25/05/2012 678

12

01/06/2012 697

19

15/06/2012 710

13

22/06/2012 723

13

06/07/2012 744

21

13/07/2012 754

10

20/07/2012 767

13

07/09/2012 791

24

14/09/2012 812

21

21/09/2012 832

20

28/09/2012 854

22

05/10/2012 877

23

12/10/2012 898

21

19/10/2012 921

23

26/10/2012 942

21

08/11/2012 954

12

16/11/2012 971

17

23/11/2012 992

21

30/11/2012 1011

19

07/12/2012 1030

19

14/12/2012 1056

26

21/12/2012 1074

18

11/01/2013 1093

19

18/01/2013 1116

23

25/01/2013 1137

21

01/02/2013 1159

22
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Specifications

Brand

Beam Angle

Cap Type

Colour Rendering Index(Cri)
Colour Temperature

Colour Temperature Description
Compliance

Diameter

Dimensions

Energy Rating

Finish

Lamp Life

Lamp Type

Length

Lumens Output

Mercury Content

Packaging Types

Power Rating

Unspsc V18

Weight

Fusion

360°

G5

80

4000 K

Cool White 4000K
UKCA, CE

16mm

(L)1449 mm x (Dia)16 mm
G

Opal

24000h

T5

1449mm

6200Im

3

Box

80W

39101605

0.154kg
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ELECTRICITY USE (FOR POWER AND LIGHTING)

DATE

RATE 1 Day 

Units

RATE 2 Night 

Units TOTAL

CONSUMPTION 

(kWh)

16/09/2011 7402 0 7402

self calculates

23/09/2011 9660 0 9660

2258

30/09/2011 11555 0 11555

1895

06/10/2011 13298 0 13298

1743

14/10/2011 15616 0 15616

2318

21/10/2011 17519 0 17519

1903

04/11/2011 20326 0 20326

2807

11/11/2011 22157 0 22157

1831

18/11/2011 23900 0 23900

1743

25/11/2011 25530 0 25530

1630

02/12/2011 26923 0 26923

1393

09/12/2011 28743 0 28743

1820

16/12/2011 30537 0 30537

1794

22/12/2011 31966 0 31966

1429

13/01/2012 35307 0 35307

3341

20/01/2012 37006 0 37006

1699

27/02/2012 38677 0 38677

1671

03/02/2012 40265 0 40265

1588

10/02/2012 42023 0 42023

1758

24/02/2012 45279 0 45279

3256

02/03/2012 47200 0 47200

1921

09/03/2012 48767 0 48767

1567

16/03/2012 50493 0 50493

1726

23/03/2012 52163 0 52163

1670

30/03/2012 53617 0 53617

1454

20/04/2012 56709 0 56709

3092

27/04/2012 58425 0 58425

1716

04/05/2012 60329 0 60329

1904

11/05/2012 61827 0 61827

1498

18/05/2012 63422 0 63422

1595

25/05/2012 65663 0 65663

2241

01/06/2012 67545 0 67545

1882

15/06/2012 70013 0 70013

2468

22/06/2012 71626 0 71626

1613

06/07/2012 76712 0 76712

5086

13/07/2012 78302 0 78302

1590

20/07/2012 79957 0 79957

1655

07/09/2012 85993 0 85993

6036

14/09/2012 87457 0 87457

1464

21/09/2012 88990 0 88990

1533

28/09/2012 90567 0 90567

1577

05/10/2012 92235 0 92235

1668

12/10/2012 94065 0 94065

1830

19/10/2012 95914 0 95914

3679

26/10/2012 97727 0 97727

1813

08/11/2012 99992 0 99992

2265

16/11/2012 101882 0 101882

1890

23/11/2012 103800 0 103800

1918

30/11/2012 105595 0 105595

1795

07/12/2012 107146 0 107146

1551

14/12/2012 109682 0 109682

2536

21/12/2012 110903 0 110903

1221

11/01/2013 114968 0 114968

4065

18/01/2013 116703 0 116703

1735

25/01/2013 118466 0 118466

1763

01/02/2013 120407 0 120407

1941
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Whereas in accordance with the Building Regulations 2000 you deposited on 18-Feb-2010
with Pembrokeshire County Council (hereinafter referred to as 'the Council’) plans of which
the reference number is BRI0852/09 in respect of the following building work

DESCRIPTION OF WORK

Demolition of Existing School & Construction of New Primary School
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@ HMGovernment

‘The Building Regulations 2010
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APPROVED
DOCUMENT
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than dwellings

Coming into effect 1 October 2010
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DOCUMENT
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in new buildings other than dwellings

Coming into effect 6 April 2006
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Table 4 Limiting U-value standards (W/m?K)

Element (a) Area-weighted average (b) For any individual element
Wall 035 0.70
Floor 025 0.70
Roof 025 035
Windows', roof windows, roofiights® 22 33
and curtain walling

Pedestrian doors. 22 3.0
Vehicle access and similar large doors 15 40
High usage entrance doors 60 60
Roof ventilators (inc. smoke vents) 60 60
Notes:

1 Excluding display windows and similar glazing. There is no limit on design flexibility for these exclusions but their impact on GO, emissions must
be taken into account i calculations.

2 The U-values for roof windows and roofiights in this table are based on the U-value having been assessed with the roof window or rooflight in the
vertical position. If a particular unit has been assessed in a plane other than the vertical, the standards given in this Approved Document should be
modified by making an adjustment that is dependent on the siope of the unit following the guidance given in BR 443.
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Building Fabric

Element U value (WimK)
Floor Solid Ground Floor with 100mm Celotex 0.11

Internal Floor adjoining

unheated space Suspended floor. Default U Value used 0.25
External wall Cavity wall with dense block inner and outer leaf with 70mm Celotex to cavit: 0.25
External wall - 000000000000O]

Internal wall Dense concrete blocks N/A

Internal wall 0000000000000 ]
Roof Kingspan or similar composite panels, 100mm thick. Default U Value used 0.25
Windows Aluminum framed double glazed units. Default U Value used 1.80

Personnel doors Aluminum framed double glazed units. Default U Value used 2.20
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Table 2 CO, emission factors

Fuel CO, emission factor kgCO,/kWh
Natural gas 0.194
PG 0234
Biogas 0.025
oil 0265
Coal 0291
Anthracite 0317
Smokeless fuel (inc. coke) 0392
Dual fuel appliances (mineral + wood) 0.187
Biomass 0.025
Grid supplied electricity 0.422
Grid displaced electricity’ 0568
Waste heat 0018

Notes:

1. Grid displaced electricity comprises all electricity generated in or on the building premises by, for instance, PV panels, wind-powered generators,
combined heat and power (CHP) etc. The associated GO, emissions are deducted from the total GO, emissions for the buiilding before determining
the BER. GO, emissions arising from fuels used by the building’s power generation system (e.g. to power the GHP engine) must be included in the
building GO, emissions calculations.

2. This includes waste heat from industrial processes and power stations rated at more than 10MWe and with a power efficiency >35%.
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Target carbon dioxide Emission
Rate (TER)

19 The Target CO, Emission Rate (TER) is the
‘minimum energy performance requirement
specified in Regulation 17B. It is the mass of
CO,, emitted per year per square metre of the
total useful floor area of the building (kg/m¥/year).

20 The TER must be calculated using one of the
calculation tools included in the methodology for
calculating the energy performance of buildings
approved by the Secretary of State pursuant to
regulation 17A. This approval is given in Annex |
in ODPM Circular 03/2006. Those tools include:
a. The Simplified Building Energy Model (SBEM)’
for those buildings whose design features are
capable of being adequately modelled by
SBEM; or
b. Other approved software tools. The procedures
for approving such software are set out in
Annex | of ODPM Circular 03/2006.
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Building Energy Performance CO2 emissions

12 kgCO2/m2 displaced by the use of renewable sources.
B Building area is 2105.72m2
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NEYLAND COMMUNITY SCHOOL ENERGY CONSUMPTION 2021 22

DATA TAKEN FROM WEEKLY SITE MONITORING RECORDS

CCONSUMPTION (ENTER
DATA HERE)

GRID ELECTRICITY USE

GAS FIRED CHP ELECTRICITY

INATURAL GAS USE

OIL USE

LPG USE 0 litres

BIOMASS PELLET USE 0 tonnes
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Stark Profile - Year by Month - Electricity

Company: Pembrokeshire County Council - Education Report For: Mar 2022
Site: Neyland Community School Report Run Date: 20/12/23 @ 16:31:04
'MPAN / Meter ID: N/A/N/A
Online Meter Name: Neyland Community School
Annual Profile of Electricity Consumption Month kWh End kWh End
Mar 2021 Mar 2022
wh Apr 35083 64130
May 34825 76385
Jun 43456 7.075.0
Jul 59505 5,958.1
Aug 3,580 3,8500
Sep 58097 7,1380
Oct 53921 71398
Nov 6,531.0 94914
Dec 66915 66342
Jan 77822 83019
Feb 45484 74743
Mar 69563 80426
Year 64,767.2 85,156.7
Consumption
KWh End Mar 2021 64,767
KWh End Mar 2022 85157
Difference 20,390
% Difference 31.48%
Load Factor 02035
Demand
Apr21  May2l Jun2l  Jul21  Aug2l Sep21 Ol Nov2l Dec2! Jan2 Feb2 Mar22 MD (kW) on 04/11/21 @ 10:30 478
Month 'MD (kVA) on 04/11/21 @ 10:30 478
[ o - Current Year —— KWh - Previous Year KVAth 0
Average Power Factor 1.0000
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Full Technical Table

Neyland Community School
John Street

Neyland

MILFORD HAVEN
SAT31TH

Property Reference Number: UPRN-452014140000

‘Annual energy use, CO2 emissions and performance indicators Fuel and heat | _Electricity | Units for energy | CO2 emission | Units for CO2
Total energy use in the year concemed 163,118.34 85.385.93 Wh 7861 tonnes C02
Calculated performance indicators 7142 3738 W pa 3442 kgCO2int pa
Reference performance benchmarks corected 15165 4580 KW pa 5461 kgCO2InT pa
Benchmark ratios and Operational Rating (lower s better) a7 82 Typical = 100 & Typical = 100
Operational Rating grade (A is best) Not appiicable | Not applicable | Not appiicable c AtoG
Displaced energy Fuel and heat Electricity | Units for energy mm:m Units
Fossi Fuel Energy Displaced 000 B wn 0.00% % of otal
Grid Electrical Energy Displaced B 825963 wn 880% % of otal
# [ Building types Area ()
1| Schools And Seasonal Public Buidings 228400
Total Usable Floor Area (TUFA) 2.284.00
Total accessible unconditioned area 0.00
# [ Separable energy use areas Area ()
Total Area for DEC Assessment (TADA) 2.284.00
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Display energy certificate (DEC)

Pembrokeshire County Council
Neyland Community School
John Sireet

Neyiand

MILFORD HAVEN

Certfcate number: 0067-5227-6102.4332-8570

Vaiid unt: 29 June 2023

SAT31TH

Tota usefulfoor area: 2284 square mefres

Energy perfomance operational rating
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on s carbon cioade S
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“The typical score for a public buiding s 100. This typical score
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une 2020
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Element  U-Value (2006 Regulations) - Neyland Design  U-Value (2022 Regulations) - In effect from March 2023 Variance

Wall 0.35 0.26 0.09

Floor 0.25 0.22 0.03

Roof  0.25 0.2 0.05

Windows 2.2 1.6 0.6

Roof Windows / Curtain Walling 2.2 1.8 0.4

Roof lights 2.2 2.2 0

Pedestrian Doors 2.2 1.8 0.4

Vehicle Access & Similar Large Doors 1.5 1.3 0.2

High Usage Entrance Doors 6 3 3

Roof Ventilators  6 3 3
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Construction build-up:

Gypsum plastering (1300) (13 mm)
Medium Dense Block & Mortar inner leaf
(100 mm)

ROCKWOOL NyRock Cavity Slab 032 (70
mm)

Unventilated Airspace - normal cavity (50
mm)

Brick outer leaf & Mortar outer leaf (102
mm)
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Masonry Partial Fill with Plaster - brick finish,
Medium Dense Block

Change U-value Change thickness
[mm] [mm]
0.44 200
[ U-value
. 0.34
[W/m?K] |
0.14 — 50

Insulation thickness
70 mm
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Change U-value Change thickness
[mm] [mm]

- J U-value | -
I 0.26 1
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w | T.

Insulation thickness
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Reduction ability Reduction potential | Reduction Strategy

Build clever

Build efficiently

RIBA design stage
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More efficient building design (e.g. compact building form).

Select materials with lower carbon intensities (€.g. cement substitutes such as PFA, sustainably-
sourced timber, prefabricated elements).

Engage with suppliers to avoid excessive packaging.





image33.png
All figures in kg CO2/kg of building material

Aluminum | 1 1.5
Fibreglass G S.1
Brass NG 4.5
Lead NG 3.2
Zinc NN 2.9
Plastic |IEEEG—_— 2.7
Steel NN 2.7
Copper NN 2.7
vyl I 2.6
Insulation N 1.9
Cement M 1.0
Glass [ 0.9
Ceramics M 0.7
Plasterboard [l 0.4
Timber W 0.3
Bricks W 0.2
Concrete | 0.1
Straw | 0.1
Stone | 0.1

Source: Inventory of Carbon & Energy (ICE) database.
Download: http://www circularecology.com/ice-database html
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Timber-framed wall

U-value = 1.7

U-value = 0.38

50mm mineral
| wool between
studs
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Cavity wall construction

60mm cavity
filled with
insulation

U-value = 1.5 U-value = 0.46

Solid brick wall (335mm thick)*

50mm thick
/ insulated
7 plasterboard
) / lining

U-value = 1.7 U-value = 0.45

Timber-framed wall

50mm mineral
| wool between
studs

U-value = 1.7 U-value = 0.38
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Chart Title

081 6102/21/0
002 610z/21/51
0862 6107/21/50
0070 6102/21/50
0690 6102/11/22
0040 6102/11/1
05160 6102/11/5T
0021 6102/11/60
06T 6102/11/50
o021 610z/01/82
oE0¢ 10z/01/22
0052 6102/01/91
0610 6102/01/10
0050 6107/0T/50
0E:90 6102/60/62
0060 6107/60/5C
0571 6102/60/L1
0091 6102/60/T0
0BT 6107/60/50
006t 6107/30/08
0872 6102/30/5
0000 6102/30/61
0620 6102/80/€1
0050 6107/80/20
0520 6107/80/10
0001 6107/£0/9¢
0621 6107/£0/0
o0t 6102/£0/5
061 6107/£0/80
0002 6107/£0/20
0522 6102/90/9¢
0070 6102/90/12
0E:€0 6102/90/5T
0090 6107/90/60
0580 6107/30/50
001 6102/50/5
OBt 6107/50/2
009t 6102/50/9%
0E'8T 6107/50/01
0072 6102/50/%0
0Ei€2 6102/50/52
0070 6102/50/5
0E%0 6102/50/L7
0040 6102/50/T1
05160 6102/60/50
00TT 6107/€0/0¢
OEET 6102/€0/52
009t 610z/50/81
oEst 6102/50/21
0072 6102/50/90
oEie2 6107/20/5
0070 6102/20/5
0E0 6102/20/21
0040 6102/20/11
0660 6107/20/50
0071 6102/10/0¢
0BT 6102/10/52
0041 6102/10/81
0E'61 6102/10/21
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Average hourly energy use for each month over sunlight hours 9AM - 5PM

HoD 1 2 3 4 5 6 7 8 9 10 11 12Grand Total

9 25.5 23.0 20.3 13.4 18.6 20.2 15.2 5.2 22.2 22.8 23.7 20.6 19.2

10 25.0 22.3 20.6 14.7 18.4 21.9 16.3 5.2 21.7 22.9 24.1 20.0 19.4

11 25.0 22.3 20.9 13.9 18.0 21.2 17.5 5.1 22.3 22.7 23.7 19.7 19.3

12 25.4 22.8 21.6 15.9 20.2 21.8 17.8 5.2 22.4 22.7 24.3 20.4 20.0

13 24.6 21.9 20.0 14.0 16.7 21.8 16.8 5.4 22.2 21.6 23.7 19.9 19.0

14 18.1 15.4 13.9 9.8 12.3 12.3 10.4 5.5 12.5 14.5 16.2 14.9 13.0

15 16.2 13.5 11.6 9.3 9.7 10.9 9.5 5.4 11.8 12.9 14.9 13.8 11.6

16 15.9 13.5 12.1 7.9 9.0 10.9 9.4 5.3 11.6 11.6 14.6 12.8 11.2

17 13.7 10.2 9.0 6.8 7.9 8.0 7.7 4.9 8.6 9.1 11.3 9.9 8.9

Grand Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Passivhaus Standard Standard Description  How to achieve in a re-design of Neyland

Orientation 

The orientation of the building is a key 

requirement. By achieving the correct 

orientation of a building, solar gain can be 

optimised. Within Passivhaus standard, 

solar gain usually provides 1/3 of the 

buildings heating. 

Neyland was built on a clear site, therefore if 

the building was to be re-designed orientation 

could be a key consideration. In order to 

achieve this, the glazing aspects of the building 

should be orientated towards the equator where 

possible & also account for the areas of 

shading. It is vital this would have due 

consideration as if done incorrectly, overheating 

issues could occur. 

Form Factor 

Form factor is the buildings surface to 

volume ratio. 

In order to achieve the form factor for Neyland, 

a number of 3 or less would be required. In 

order to achieve this, surface area for heat 

losses would have to be minimised, likewise 

the potential for air leakage. This would require 

the shape of the building to be precisely 

considered. 

Glazing 

Glazing is in relation to the areas of the 

building which are glazed. It is a common 

theme to over glaze buildings often for 

aesthetical purposes. 

To achieve this standard in a re-design, where 

glazing was specified triple glazed windows 

would be a requirement. 

Insulation 

Insulation relates to the building envelope & 

the requirement of insulating the building to 

maintain heat & prevent heat loss.

This could be achieved by making sure Neyland 

was super insulated. The insulated elements 

would include elements such as insulated 

foundations to prevent the likes of cold bridging. 

Other elements such as the walls & roof would 

require an approximate 300-400mm of 

insulation. 

Airtightness 

This is in relation to the building envelope 

itself, making sure air leakage is prevented. 

This could be achieved by robust construction 

details and focusing on the openings making 

sure they are sealed. This could be 

commissioned by airtightness tests before sign 

offs. 

Minimal Thermal Bridges 

This focuses on minimising thermal bridging 

This could be achieved by specifying products 

such as non-conductive wall ties and thermally 

broke lintels.

Renewables

This focuses on renewables within the 

design 

This could be achieved by focusing on the 

building fabric within the early design stages. 

Elimination of Performance Gap

This relates to buildability of the school. 

This could be achieved by focusing on the 

buildability element which would focus on 

components such as a robust design detail and 

practicalities of the build. This could be 

achieved by utilising the likes of offsite 

construction which could be achieved by timber 

frame which has been listed within the report 

as a consideration. 
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AREA SCHEDULE - OPTION 3D

29th January 2009 rev. b

New Primary School 

John Street Site, Neyland

1.0 EARLY YEARS/RECEPTION UNIT

1 x Early Years Classroom incl. wet play (70m²) + storage (5.5m²) 1 75.5 75.5

1 Reception Classrooms incl. wet play (69m²) + storage (5m²) 1 74.0 74.0

Accessible WC/Shower 1 7.5 7.5

Quiet Room 1 1 9.0 9.0

Kitchen 1 8.0 8.0

Laundry 1 8.0 8.0

Early Years WCs (6 pans) 2 9.0 18.0

Cleaners' Store 2 1 8.0 8.0

Lobby 1 8.0 8.0

External Store 1 7.0 7.0

Toy Store  1 5.0 5.0

Cloaks 1 8.0 8.0

Circulation/breakout space 1 32.0 32.0

total 268.0

2.0 COMMUNITY LEARNING (PLAYGROUP & ADULT)

Community Room (46m²) + Kitchenette (2.5m²)  + storage (2.5m²) 1 51.0 51.0

total 51.0

3.0 MAIN SCHOOL

Lobby/ Main Foyer 1 18.0 18.0

Admin/Reception 1 21.0 21.0

Headteacher’s Office 1 16.0 16.0

Staff Room (55m²) + Store (6m²) 1 61.0 61.0

Resource Room (55m²) + Store (5m²) 1 60.0 60.0

Server Room 1 6.0 6.0

Medical Room 1 7.0 7.0

General Store 1 1 10.0 10.0

General Store 2 1 4.0 4.0

Accessible Wc/Shower 1 1 8.0 8.0

Hall 1 150.0 150.0

Hall Store 1 18.0 18.0

Table Store 1 25.0 25.0

Hall/Staff wcs incl. Accessible WC 1 8.0 8.0

Kitchen 1 92.0 92.0

Plant 1 40.0 40.0

3 x Electrical cupboard  (2.3m²)  3 2.3 7.0

Additional Store (Junior 1)  1 1.0 1.0

2 x Quiet Rooms 2 12.0 24.0

Cleaners' Store 1 1 4.0 4.0

External Store 1 4.0 4.0

Games Store 1 11.0 11.0

2 x SEN 2 20.0 40.0

3 x KS1 Classrooms incl. wet play & resource areas (63m²) + storage (4m²) 3 67.0 201.0

2 x KS1 WCs (8 pans) 2 12.0 24.0

7 x KS2 Classrooms incl. wet play & resource areas (63m²) + storage (4m²)  7 67.0 469.0

KS2 WCs ( 8 pans) 2 12.0 24.0

KS2 WCs (4 pans) 2 7.0 14.0

KS2 WCS (2 pans) 2 7.0 14.0

Cloak Areas (total) 1 77.0 77.0

Entrance Lobby 1 7.0 7.0

ICT (63m²) + Store (4m²) 1 67.0 67.0

Circulation  1 260.0 260.0

total 1792.0

Internal structure (approx. 4.5%) 1 90.0

TOTAL 2,111

2,201 TOTAL (GROSS INTERNAL)

Total 

m²



ROOMS AREAS m² per 

room

No. of 

Rooms
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Passivhaus Standard Standard Description  How to achieve in a re-design of Neyland

Orientation 

The orientation of the building is a key 

requirement. By achieving the correct 

orientation of a building, solar gain can be 

optimised. Within Passivhaus standard, solar 

gain usually provides 1/3 of the buildings 

heating. 

Neyland was built on a clear site, therefore if 

the building was to be re-designed 

orientation could be a key consideration. In 

order to achieve this, the glazing aspects of 

the building should be orientated towards the 

equator where possible & also account for 

the areas of shading. It is vital this would 

have due consideration as if done 

incorrectly, overheating issues could occur. 

Form Factor 

Form factor is the buildings surface to volume 

ratio. 

In order to achieve the form factor for 

Neyland, a number of 3 or less would be 

required. In order to achieve this, surface 

area for heat losses would have to be 

minimised, likewise the potential for air 

leakage. This would require the shape of the 

building to be precisely considered. 

Glazing 

Glazing is in relation to the areas of the building 

which are glazed. It is a common theme to over 

glaze buildings often for aesthetical purposes. 

To achieve this standard in a re-design, 

where glazing was specified triple glazed 

windows would be a requirement. 

Insulation 

Insulation relates to the building envelope & the 

requirement of insulating the building to 

maintain heat & prevent heat loss.

This could be achieved by making sure 

Neyland was super insulated. The insulated 

elements would include elements such as 

insulated foundations to prevent the likes of 

cold bridging. Other elements such as the 

walls & roof would require an approximate 

300-400mm of insulation. 

Airtightness 

This is in relation to the building envelope itself, 

making sure air leakage is prevented. 

This could be achieved by robust 

construction details and focusing on the 

openings making sure they are sealed. This 

could be commissioned by airtightness tests 

before sign offs. 

Minimal Thermal Bridges 

This focuses on minimising thermal bridging 

This could be achieved by specifying 

products such as non-conductive wall ties 

and thermally broke lintels.

Renewables

This focuses on renewables within the design  This could be achieved by focusing on the 

building fabric within the early design stages. 

Elimination of Performance Gap

This relates to buildability of the school. 

This could be achieved by focusing on the 

buildability element which would focus on 

components such as a robust design detail 

and practicalities of the build. This could be 

achieved by utilising the likes of offsite 

construction which could be achieved by 

timber frame which has been listed within 

the report as a consideration. 
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