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1. Executive summary 

This report provides a summary of the Wales Building Regulations Part L2A 2014 assessment undertaken for 
the proposed extension of Ysgol Gymraeg Bro Morgannwg located in Barry. 

It is understood that the new extension block identified as Phase F on the ISG construction plan is required to 
meet the minimum required credits to achieve BREEAM Excellent, i.e. a minimum of 5 credits under ENE01. 

The energy assessment undertaken has been carried out in accordance with the “Part L2A 2014: for use in 
Wales” and it is deemed suitable to prove the energy performance of the proposed building hence to 
demonstrate the achieved credits under the Ene01 section of the BREEAM assessment. 

Table 1.1 reports a summary of the Proposed Building energy performance. 

1.1 Criterion 1 – CO2 Emissions  

The proposed building is demonstrated to achieve an overall CO2 emission reduction in the order of 6% circa 
against the Notional Building. This is inclusive of 100 m2 of photovoltaic system able to generate at least 17.0 
MWh/year of electricity on an annual basis. 

It is also forecast that the proposed development can achieve an EPC A rating based on the building fabric and 
services specification as presented in Section 4.  

The Proposed Building is demonstrated to achieve the minimum required credits under the BREEAM ENE01 
for BREEAM Excellent. 

With respect to CO2 emissions (Figure 1.1), it is anticipated that hot water and lighting energy requirements will 
contribute most to overall CO2 emissions. 

To decrease the overall CO2 emissions, it is suggested the insulation provision on DHW vessels and distribution 
pipes should be increased above the minimum values suggested by the building regulation. 

The lighting strategy assumes the use of LED technology throughout the extension. Due to the current stage of 
the design, lighting calculation are not available. It recommended to verify the thermal model once that the 
calculations will be available at the next design stage. 

All parameters outlined in this report to be checked and validated by the design team. 

Summary 
The results here shown can be summarised as follows: 

– The proposed building achieve compliance with Building Regulations Part L2A 2013 with a CO2 emission 
reduction in the order of 6%.  

– Domestic hot water requirements are dominant. Insulated vessels and distribution pipes can help to 
decrease the energy demand and the overall CO2 emissions. 

– PV systems are required to achieve 6 credits under BREEAM 2014 Ene01. 

Next Steps   
– Consider improving the DHW pipes and vessels insulation. 
– Consider using high efficient LED. 
– Carefully chose blind devices to avoid “blinds-down lights-on” scenario. 

Table 1.1: Summary of Performance against Part L2A 2013.  

Assessment Part L Target 
Emission Rate 

(TER) – 
kgCO2/m2 

Part L Building 
Emission Rate 

(BER) – 
kgCO2/m2 

CO2 Emission 
Reduction 

beyond Part 
L2A 2013 (%) 

Photovoltaic 
area 
(m2) 

EPC 
Rating 

BREEAM 
Ene01 
credits 

Ysgol Gymraeg 
Bro Morgannwg 

36.1 33.8 6.37% 100 A 25 6 

 

 

Figure 1.1: Summary of CO2 Emissions, including comparison with Notional building (light grey).  
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2. Introduction 

This report provides a summary of the Building Regulations Part L2A 2014 assessment undertaken for the 
proposed extension of Ysgol Gymraeg Bro Morgannwg located in Barry. 

It is understood that the new extension block identified as Phase F on the ISG construction plan is required to 
meet the minimum required credits to achieve BREEAM Excellent, i.e. a minimum of 5 credits under ENE01. 

The energy assessment undertaken has been carried out in accordance with the “Part L2A 2014: for use in 
Wales” and it is deemed suitable to prove the energy performance of the proposed building hence to 
demonstrate the achieved credits under the Ene01 section of the BREEAM assessment. 

The results in this report relate to the performance against Part L Criterion 1 (CO2 emissions). The 
corresponding number of credits achieved for BREEAM Ene01 has been also reported. 

The results are based on the parameters for building fabric and services outlined in this report. It is the 
responsibility of the design team to validate and ensure these parameters can be achieved, and are 
subsequently included in relevant specification documents.  

The modelling was undertaken using IES 2018 version 2018.1.0.0 software, VE compliance version 7.0.10.0 
which is approved for use in assessing the performance of buildings in accordance with the Building Regulations 
Part L2A.  

Figure 2.1 is an extract from the IES model. 

2.1 Proposed Development Targets  

The proposed building is located in Barry, Wales, and so the “Part L2A 2014: for use in Wales” apply. 

The Welsh government encourages developments to reduce demand for energy through energy efficiency 
measures. For the assessed extension, a BREEAM Excellent target is set which requires a minimum of 5 credits 
being achieved under Ene01. 

To meet the minimum requirement, the following approach has been used: 

– Reducing demand for energy. 
– Improving resource efficiency (sustainable design and construction). 
– Reduce the primary energy demands through optimised design and LZC technologies  

It is anticipated that the following targets would be applicable to the Proposed Development:  

– Implement a fabric first approach to minimise energy demand.  
– Consider the provision of renewable and LZC technologies to generate energy on-site.  
– Achieve a minimum of 5 credits under the BREEAM 2014 ENE01. 

 

 

Figure 2.1: Extract from IES Model.  
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3. Design Standards and Regulatory Requirements 

Building Regulations Part L 
The building is being assessed against the Building Regulations Part L2A 2014: for use in Wales. Part L has five 
key criteria which must be satisfied as follows: 

– Criterion 1 - Achieving the Target Emission Rate (TER) and Target Primary Energy Consumption (TPEC). 
– Criterion 2 - Limits on design flexibility. 
– Criterion 3 - Limiting the effects of solar gains in summer. 
– Criterion 4 - Building performance consistent with the Building Emission Rate (BER). 
– Criterion 5 - Provision for energy efficient operation of the building. 

Criterion 1 of the Building Regulations Part L 2014: for use in Wales requires that the building as designed is 
not anticipated to generate CO2 emissions in excess of that set by a Target Emission Rate (TER) calculated in 
accordance with the approved the National Calculation Methodology (NCM) 2013 for non-dwellings. 
Furthermore, the Proposed Building BPEC (Building Primary Energy Consumption) needs to be lower than the 
TPEC (Target Primary Energy Consumption). 

Criterion 2 places upper limits on the efficiency of controlled fittings and services.  

Criterion 3 requires that zones in commercial buildings are not subject to excessive solar gains. This is 
demonstrated using the National Calculation Methodology (NCM) 2013. 

This note focuses specifically on Criterion 1 compliance.  

Energy Performance Certificate (EPC) 
An EPC must be produced upon sale or let of non-dwellings and is valid for 10 years. An EPC will rank the 
building in terms of energy efficiency via an Asset Rating. For example, to achieve EPC B, the asset rating must 
be between 26 and 50 and for EPC A it is 0-25. 

 

 

Figure 3.1: Approved Document Part L2A: for use in Wales 
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4. Model Inputs and Parameters 

4.1 Approach to Assessment 

The approach to the Part L2A compliance assessment has been to: 

– Demonstrate compliance with the “Building Regulations Part L2A 2014: for use in Wales”. 
– Determine the Energy Performance Certificate (EPC) rating. 
– Achieve at least 5 BREEAM credits under the ENE01 section and meet the minimum required for BREEAM 

2014 “Excellent”. 

4.1.1 Building architectural information 
Table 4.1 provides a summary of the drawings used to inform the construction of the models. All drawings have 
been supplied by ASL.  

4.1.2 Building Fabric Specification 
Table 4.2 provides a summary of the building fabric specification used in the model.  

4.1.3 Building Services 
An initial mechanical strategy has been developed and information received. Where information is not available 
at this stage, suitable assumptions have been take in accordance with the good practice and with the market 
standards. 

The mechanical strategy proposes a wet system for the classrooms, changing area and sport hall and a Variable 
Refrigerant Flow (VRF) system for the IT classrooms.  

Local Mechanical Ventilation systems with Heat Recovery (MVHR) will be located in the VRF server IT rooms to 
provide the minimum fresh air rate. 

The office located in the core of the extension will have a dedicated roof-mounted Air Handling Unit (AHU) to 
provide the requested fresh air. 

All the suggested air treatment units will have a L2 leakage certificate and a low Specific Fans Power (SFP). 

Table 4.3 summarises the parameters used in the Part L model. 

All parameters outlined in the tables above are to be checked and validated by the design team (architect and 
MEP engineer). 

4.1.4 Low Zero Carbon Technology 
An additional iteration has been undertaken including 100m2 of PV. 

The system has been assumed South facing with 30° tilt angle able to harvest at least 17.0 MWh per year.

 

Table 4.1: Drawing reference for model construction. 

Uploaded Source Data Type Description Revision 

19.11.2018 ASL Revit file Revit Model - 

29.11.2018 ASL Revit file Revit Model - 

 

Table 4.2: Building fabric parameters used in the compliance model.  

Parameter U-value (W/m2*K) Thermal mass KJ(m2*k) 

External Wall  0.16 Very lightweight 

Roof 0.15 100 

Ground Floor 0.22 85 

Internal wall 1.10 Very lightweight 

Opaque Door 2.20 n/a 

Window and Curtain Wall (including frame) 
U-value 

 

g-value 

1.40 n/a 

0.40 n/a 

North window and Curtain Wall (including 
frame) 
 
U-value 

g-value 

1.40 n/a 

0.50 n/a 

 

Table 4.3: M&E specification used in the compliance model. 

Parameter Target 

Heating system 

 Wet system – 95% efficient boiler to generate the required heat 
– Variable speed pump with differential pressure sensors 

VRF system – 4.50 Seasonal Coefficient of Performance (SCoP) 

Cooling system 

 VRF system – 3.60 Energy Efficiency Ratio (EER) 
– 5.00 Seasonal Energy Efficiency Ratio (SEER) 

Ventilation system 

 AHU – SFP: 1.80 W/l/s  
– HR: 85% 
– L2 AHU leakage tested  

MVHR – SFP: 1.40 W/l/s  
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Parameter Target 

– HR: 85% 
– L2 MV leakage tested 
– Temperature and CO2 control system on a room basis 

Extract system – SFP: 0.50 W/l/s  
– Fan remote from zone 
– HR: n/a 

Natural ventilation Through openable windows 

Lighting 

 Lighting  90 lm/W 

Lighting Controls For all the areas: Out of Range control system linked with BMS 
 
Circulation / Common areas:  
– Presence detection – time switch 
Classrooms / Offices: 
– Presence and absence detection – time switch 
Toilets: 
– Presence detection – time switch 
Store area, cupboards and staff rooms 
– Presence detection – time switch 

Daylighting Daylighting dimming system applied where suitable. 

Domestic Hot Water (DHW) 

  Boiler: 
– 98% efficient boiler 
Storage:  
– Volume: 500 litres 
– Losses: 0.005 kWh/l day 
Secondary circulation: 
– Losses: 7 W/m 
– Loop length: 100m 
– Pump power: 0.15 kW 
– Pump time switch 

Power Factor Correction >0.95 

Renewables 

PV 100 m2 
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5. Results 

5.1 Energy and CO2 Emissions 

Table 5.1 below presents a summary of the anticipated performance against the Building Regulations Part L2A 
2014: for use in Wales based on the parameters outlined in this report.  

The proposed building is demonstrated to achieve an overall CO2 emission reduction in the order of 20% circa 
against the Notional Building / Part L baseline. This is inclusive of 100 m2 of photovoltaic system able to 
generate at least 17.0 MWh/year of electricity. 

It is therefore demonstrated that the proposed building can achieve 6 credits under the BREEAM Ene 01 part. 

Table 5.1: Summary of Performance against Part L2A 2013.  

Assessment Part L Target 
Emission Rate 

(TER) – 
kgCO2/m2 

Part L Building 
Emission Rate 

(BER) – 
kgCO2/m2 

CO2 Emission 
Reduction 

beyond Part 
L2A 2013 (%) 

Photovoltaic 
area 
(m2) 

EPC 
Rating 

BREEAM 
Ene01 
credits 

Ysgol Gymraeg 
Bro Morgannwg 

36.1 33.8 6.37% 100 A 25 6 

 

Please refer to Appendix A for a copy of the BRUKL document.  

Energy and carbon analysis 
As shown in Figure 5.1, the energy requirements for the building are largely dominated by hot water demands 
(DMH) (84%) requirements followed by heating (7%).  

With respect to CO2 emissions (Figure 5.2), it is anticipated that hot water demands and lighting energy 
requirements will contribute most to overall CO2 emissions (84% combined). 

To decrease the overall CO2 emissions, it is suggested the insulation provision on DHW vessels and distribution 
pipes should be increased above the minimum values suggested by the building regulation. 

The lighting strategy assumes the use of LED technology throughout the extension. Due to the actual stage of 
the design, lighting calculation are not available so it recommended to verify the thermal model once that the 
calculations will be available in the next design stage. 

Blinds and other obscurant that will be provided in the classrooms should be carefully chosen to enable the 
regulation of the daylight accessing the spaces and so to avoid the “blinds down-lights on” scenario.

 

Figure 5.1: Summary of Energy Requirements, including comparison with Notional building. 

 

Figure 5.2: Summary of CO2 Emissions, including comparison with Notional building.    

0

20

40

60

80

100

120

140

160

Heating Cooling Auxiliary Lighting Hot Water

A
n
n
u
al

 E
n
e
rg

y
 R

e
q
u
ir

e
m

e
n
t 

(k
W

h
/m

2
)

Actual Notional

Heating
7%

Cooling
1% Auxiliary

2%

Lighting
6%

Hot Water
84%

0

5

10

15

20

25

30

35

Heating Cooling Auxiliary Lighting Hot Water

A
n
n
u
al

 C
O

2
E

m
is

si
o
n
s 

(k
g
C

O
2
/m

2
)

Actual Notional

Heating
10% Cooling

1%

Auxiliary
5%

Lighting
12%

Hot Water
72%



YSGOL GYMRAEG BRO 

MORGANNWG 

VALE OF GLAMORGAN COUNCIL 

 SUSTAINABILITY 

STAGE 3 REPORT –  PART L2A 

COMPLIANCE ASSESSMENT –  REV.  A 

 10 

 

 

6. Conclusion 

This note has presented a summary of the results of the Ysgol Gymreag Bro Morgannwg against the Building 
Regulations Part L2A 2014: for use in Wales.  

6.1 Criterion 1 – CO2 Emissions  

The reported analyses have been undertaken in accordance with the Building Regulations Part L2A using 
approved IES 2018 version 2018.1.0.0 software. 

Please refer to Appendix A for a copy of the BRUKL output document.  

It is also forecast that the proposed development can achieve an EPC A rating based on the building fabric and 
services specification as presented in Section 4.  

It has also been demonstrated that with the inclusion of 100 m2 of PV generating 17.0 MWh of electricity on 
an annual basis, the proposed building can achieve a 6.37% reduction in CO2 emissions beyond Part L2A 
“baseline”.  

A BREEAM “Excellent” rating is also targeted. As such, a minimum of 5 credits is required for BREEAM Ene 01. 
It has been demonstrated via this modelling that 6 credits can be achieved, therefore meeting the minimum 
required credit for BREEAM “Excellent”. 

All parameters outlined in this report to be checked and validated by the design team. 

Summary 
The results here shown can be summarised as follows: 

– The proposed building achieve compliance with Building Regulations Part L2A 2013 with a CO2 emission 
reduction in the order of 6%.  

– The building performance is headed by the domestic hot water demands. Insulated vessels and distribution 
pipes can help to decrease the energy demand and the overall CO2 emissions. 

– PV are required to achieve 6 credits under BREEAM 2014 Ene01. 

Next Steps   
– Consider improving the DHW pipes insulation. 
– Consider reducing the AHUs SFPs. 
– Carefully chose blind devices to avoid “blinds-down lights-on” scenario. 
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7. Appendix A – BRUKL and EPC Extract 

Ysgol Gymraeg Bro Morgannwg - BRUKL 
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Ysgol Gymraeg Bro Morgannwg - EPC 
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