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The following is provided to record the evidence submitted for the Design-Stage BREEAM Assessment by Troup Bywaters + Anders, the Mechanical and Electrical Services Consultant, undertaking Stage 2 design 

duties. 

 

ASSESSMENT: BREEAM New Construction 2018  

 

CREDIT:   Ene 04.1 Passive design analysis 

 

AIM:   To encourage the adoption of design measures, which reduce building energy consumption and associated carbon emissions and minimise reliance on active building services systems.   

 

 

 

 

 
 

 

 
  



Passive Design Analysis 
 

1. Site Location 

The proposed primary school building is located on the site of the former Chubby Factory, Ferndale, 

Cardiff, Wales (51.66746°N, 3.46630°W). 

2. Site Weather 

The site is located in Marine west coast climate. Köppen Climate Classification subtype for this climate 

is Cfb. Westerly winds, cloudy sky, precipitation, and mild temperatures are the main characteristics of 

this climate. 

3. Microclimate 

The site sits within a mostly low-rise housing estate in an urban setting, lies in a valley surrounded by 

hills. Heat island effects can be ruled out.  

The prevailing winds come from East and West, and the site is surrounded by the hills on the north and 

south. Thus, the site is not sheltered from the prevailing wind.  

Other local microclimate factors are unknown but unlikely to have a significant impact on the building 

design.  
 
 

 
 

4. Building Layout 

The building comprises only one-storey, main hall and heart space (main circulation area) being double-

height spaces. Heart space includes a library and an ICT space within. Main entrance is recessed, 

located on the north side. Meithryn section is also located on the north. Main Hall and food preparation 

areas are located on the west of the building. Offices, staff areas and teaching spaces are located on 

the perimeter of the building.  
 
 

 
 
 

5. Building Orientation 

The main orientation of the building is along east-west axis to fit the constraints of overall school site. 

6. Building Form 

The heat loss form factor is a good indicator about the compactness of a building. Heat loss factor of 

the building is 3.15, which is on a mid-range value, as it is a one-storey building and has a wider heat 

loss surface.  

7. Building Fabric 

The building construction will be steel frame with facing brick majorly. The cladding also will be painted 

or stained timber vertical cladding and anti-climb aluminium.  

8. Thermal mass 

Some thermal mass is provided by the concrete slab floors. Otherwise, the building is of light 

construction type.   

9. Building occupancy type 

The school will house 8 classrooms consist of a nursery, a reception classroom, junior classrooms, and 

infant classrooms. It also has a Meithryn Nursery area with a separated entrance. The primary school 

teaching areas and Meithryn will be in use Monday to Friday between 9.00 and 15.00, while office 

spaces will be in use Monday to Friday between 8.00 to 17.00. The occupancy hours are based on the 

assumptions at this stage, and will be confirmed with Rhondda Cynon Taff as the scheme progresses 

through RIBA Work Stage 3.  

10. Daylighting strategy 

Permanently occupied rooms are arranged around the perimeter to take advantage of daylighting. 

Window areas in the classrooms are more than one tenth of the square of the room depth to keep the 

daylighting at optimum levels. 

11. Ventilation strategy 

All classrooms can be naturally ventilated with mid-level and high-level opening windows, along with 

MVHRs to boost the natural ventilation, while the heart space and main hall are naturally ventilated via 

openable windows. Changing areas and storage rooms will be provided with extract ventilation. Window 

opening options may be subject to change after the design meetings through RIBA Work Stage 3.  

12. Adaptation to climate change 

The semi-transparent shading for classrooms through the south façade reduces solar gain into 

perimeter rooms, heat-resistant windows and door frames will be selected to prevent expansion and 

contraction. U values will be better than Part L requirements to reduce heat gains into the building. 

MVHR units in all classrooms provide additional ventilation for thermal comfort in the summer. 

  



 
 
During RIBA Stage 2, the design measures in Table 1 were discussed and implemented. 

 

Category Measure proposed Impact 
Measure 

implemented 

Heating 

Improve fabric U-values 

beyond Part L Notional 

building 

 

Reduces heating load and 

consumption Yes 

Ventilation/Cooling External shading (e.g., 

canopy) to be applied. 

Reduces the need for mechanical 

ventilation/cooling in perimeter 

zones Yes 

 

Lighting 
Arrange teaching rooms 

around the perimeter 

Maximise daylighting, reduce 

electricity consumption Yes 

Table 1.  Stage 2 Design measures 

The implementation of these measures resulted in a CO2 emissions reduction of 12% as demonstrated 
in Table 2 (see Appendix for corresponding BRUKL documents).  
 

 Baseline BRUKL 

Before passive design  11.3 

After passive design  9.9 

Improvement 12% 

Table 2. Passive Design Improvement 

  



Appendix A - BRUKLs 

 
BRUKL Before Passive Design 
 

 

 
 

BRUKL After Passive Design 
 

 


