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1. Abstract 

1.1 Summary 

Kellogg College Hub is a café and social space in central Oxford, UK, built for Kellogg College and Oxford 

University in 2017. The building consists of a common room and café and includes a commercial 

kitchen. The south-orientated building is constructed from concrete, is super-insulated with over 

250mm PIR insulation on the walls and roof, and features demand-controlled ventilation to the main 

spaces and a commercial kitchen. 

 

1.2 Building Data 

Year of construction 2017 Space heating 
13 

kWh/m2/yr 

U-value external wall 0.083 Primary Energy Renewable (PER) 76.8 kWh/m2/yr 

U-value ground floor 0.138 Generation of renewable energy 0 kWh/m2/yr 

U-value roof 0.062 Non-renewable Primary Energy 106 kWh/m2/yr 

U-value windows 0.883 Pressure test n50 0.58 

Heat recovery 82%   

Special features The building features a commercial kitchen with demand-controlled 
heat recovery ventilation. The building has a brown roof. 

Passivhaus  
Database ID 

6410 

 

  



2. Project Team 

Architect   Feilden Clegg Bradley Studios (Charlotte Walker) 

https://fcbstudios.com/ 

Building Services Engineer CBG Consultants (Chris Swinburn/Chris Dicks) 

Passivhaus Consultant  CBG Consultants (Chris Swinburn) 

Passivhaus Certifier  WARM energy building practice 

Structural Engineer  Price & Myers 

Project Manager  Ridge & Partners (Tim Leigh) 

Contractor   Speller Metcalfe (Adrian Metcalfe) 

  

https://fcbstudios.com/


3. External Views of Kellogg College Hub Passivhaus 

South-facing view- showing terrace and shading canopy: 

 

View of north elevation- showing MVHR intakes and exhausts hidden within the brickwork: 

 

West-facing view- showing main entrance: 

 



East-facing view looking into the café: 

 

  



4. Internal Views of Kellogg College Hub Passivhaus 

Interior views across the common room and cafe: 

 

 

  



5. Sectional Drawing 

Sectional drawings of the building are shown below. A few items to note: 

• The external shading on the south façade creates a covered terrace, as well as protecting the 

building from the high summer sun, while permitting low level winter sun. 

• The common room and café feature a ceiling plenum through which fresh air is supplied to 

the space. 

• Rooflights in the common room and café bring light to the rear of the space 

 

 

 

 

  



6. Floor Plans 

The floor plan for the building is shown below. The two main spaces are the common room and café, 

separated by a sliding screen- which is normally left open to create one large space. A commercial 

kitchen and servery to the north-west of the plan is capable of servicing general café use, or larger 

scale catered events. The remainder of the floor plan is made up of circulation, WCs and storage, with 

the plant room housing the main MVHR unit, boiler and hot water storage. 

 

  



7. Construction of Floor Slab 

The building is supported on a strip foundation which runs around the perimeter and below internal 

structural walls. The ground floor slab spans between the strip foundations, with thermal separation 

achieved using foamglas structural insulation blocks (250mm). The floor slab is insulated below using 

EPS insulation (200mm), and with 25mm of PIR insulation below the screed. 

Insulation Type Location Product Conductivity 

Structural insulation  Between slab and strip 
foundations 

Foamglas Floorboard F 0.05W/mK 

EPS Below slab Cordek Filcor 140, 
250mm 

0.032 W/mK 

PIR Below screed Xtratherm Thin-R 
25mm 

0.022 W/mK 

PIR External walls Xtratherm Thin-R 
250mm 

0.022 W/mK 

 

Ground Floor 

Screed 
25mm PIR insulation (0.022W/mK) 
Concrete slab 
250mm EPS insulation 

U-value: 
0.138 W/m2/K 

 



Wall to ground detail:

 

Constructed wall to floor junction: 

 

 

25mm additional 

PIR insulation was 

added here 

PIR wall insulation 

(250mm) 

Foamglas blocks 

(250mm) 

EPS insulation 

(250mm) 

Concrete slab 

EPS insulation 

PIR insulation 

Foamglas 

insulation 

Floor slab 

Concrete wall 



Laying of the floor insulation: white insulation is EPS, black insulation is foamglas: 

 

 

 

  



8. Construction of External walls 

The external walls are constructed from in-situ cast concrete, insulation with 250mm of PIR insulation, 

with a cavity and single skin brickwork exterior. 

The concrete walls form a flat surface onto which the insulation boards can sit flat. The PIR insulation 

is fixed, in two layers, using the wall ties which support the brickwork. The boards have tongue and 

groove joints, with low expansion foam used to fill any gaps. 

Insulation Type Location Product Conductivity 

PIR External walls- above 
DPC 

Xtratherm Thin-R 
250mm 

0.022 W/mK 

EPS External walls- below 
DPC 

Cordek Filcor 140, 
250mm 

0.032 W/mK 

 

External Walls 

 
Cast in-situ concrete 
250mm PIR insulation (0.022W/mK) 
50mm cavity 
100mm brickwork 

U-value: 
0.083 W/m2/K 

 

Left- PIR insulation (first later) fixed to cast concrete walls. Right- EPS insulation below damp-proof 

course: 

 

 

 

 



PIR insulation – note wall ties: 

 

Wall to wall junction- gaps between boards will filled with low-expansion foam: 

 

 

 

 

  



9. Construction of Roof 

The roof is constructed from pre-cast concrete planks laid on top of steel beams, and grouted into the 

external concrete walls. 320mm of PIR insulation is laid on top of the planks, with a waterproof 

membrane above, and a brown roof above that.  

To minimise thermal bridging, the decorative metal frieze around the perimeter of the roof is fixed 

into a timber cassette constructed of timber i-beams, which are fully insulated with PIR insulation.  

Insulation Type Location Product Conductivity 

PIR Roof BauderPIR FA 
320mm 

0.022 W/mK 

PIR Timber cassettes Xtratherm Thin-R 0.022 W/mK 

 

Roof 

Pre-cast concrete planks 
320mm PIR insulation (0.022W/mK) 
Roof membrane 
Brown roof 

U-value: 
0.062 W/m2/K 

 

Roof construction: 

 

 

 

 

 

 



Roof to wall junction- showing timber cassette which supports the metal frieze: 

 



PIR Roof Insulation:

 

Insulated timber ‘cassette’ which supports decorative metal freeze: 

 



10. Window and Installation of Windows 

The windows used on the project were Ecowin and have an average U-value of 0.88 W/m2/K. The 

performance of the glazing was maximised by keep glazing elements simple (to minimise frame area). 

The south-facing windows give a net energy benefit to the building by harvesting winter solar gain.  

The windows are fixed using metal straps, which creates a gap between the window and surround 

structure. This is filled with fire-stopping cavity batts which also act as the insulation and provide a 

tight connection to the external wall insulation. Along the south façade, thermal bridging is minimised 

by the use of timber i-joists which create a suitable fixing structure for the window frames. 

 

 

 

Window Properties 

Supplier/Manufacturer Econwin/Gaulhofer 

Product Fusionline 

Ug 0.54 W/m2/K 

Uf (typical) 1.0 W/m2/K 

g-value 0.53 W/m2/K 

Uw (average) 0.88 W/m2/K 

 

Windows 

Triple glazing with low-e coatings, filled with 
krypton/argon. Composite window frames 
(timber/aluminium) with low conductivity 
spacers. 

0.883 

 

 

 

 



Typical Window Jamb Detail: 

 

South façade window jamb detail:

 

 



Thermal analysis of south façade window jambs: 

 

 

  



11. Airtight Building Envelope 

Air tightness is primarily provided by the cast in-situ concrete walls, which link onto the screed, and 

onto the concrete planks which form the roof. Airtight tapes and membranes were used to connect 

the concrete to windows and at other interfaces between elements.  

Fan blower door test: 

 

Air barrier connections: 

 

 

1 
3 

2 

4 

1. membrane around 

columns and onto windows 

2. tapes between concrete 

roof planks 

3. Tape from windows to 

concrete walls 

4. Tape around steel beam 

5. Tape from screed to 

windows. 

 

5 





 

 



 

  



12. Ventilation System 

12.1 Ventilation Units 

The building is served by two air handling units (AHUs): 

• Main AHU- serves the common room and café. The unit features a thermal wheel heat 

exchanger. It operates on demand (according to air quality and temperature) to supply fresh 

air to these spaces, while extracting air from the WCs, café servery, vending machines and 

other back-of-house areas.  

• Kitchen AHU- extracts from the cooking canopy and supplies fresh air back to the kitchen. 

The unit features a plate heat exchanger. An electrostatic precipitate filter removes grease 

from the airstream before it enters the unit. The unit operates according to demand by 

monitoring the return air temperature and increasing its speed when needed. 

Air Handling Units  

Unit Main AHU Kitchen AHU 

Supplier/Manufacturer Swegon VES 

Product Gold RX 11 Max 13 A/FP/S 

Heat Recovery Type Thermal Wheel Plate 

Heat Recovery 82% 76% 

Specific Fan Power 0.45Wh/m3 0.56 Wh/m3  

 

Ventilation drawing show location of AHUs: 

 

Kitchen AHU 

Main AHU 



12.2 Layout of the ventilation system ducting 

A ductwork system delivers fresh air and extraction around the building. The intake and exhaust to 

the air handling units are through ‘hit n’ miss’ brickwork openings on the north façade.  

Fresh air is supplied from the main AHU to the common room and café via a pressurised ceiling void, 

which reduces the amount of ductwork required, and creates a thermal connection between the fresh 

air and concrete planks. Fresh air is supplied into the ceiling and enters the spaces below through 

induction diffusers. The induction diffusers allow the air to be supplied colder without creating cold 

draughts. 

The corresponding extraction of air is from WCs, plant room, vending machines and store rooms. 

Acoustically treated air transfer ducts allow the passive transfer of air from the common room and 

café and into the corridor. From here it flows through transfer grilles into the WCs, plant room etc. 

The kitchen AHU extracts from the cooking canopy, while supplying most of the fresh air into the 

kitchen. To keep the kitchen under negative pressure (to control odours and moisture), 15% of the 

fresh air is supplied into the adjacent corridor. This air makes its way back to the kitchen through door 

transfer grilles. 

Air flow strategy: 

 

Ductwork distribution drawing: 

Main AHU 



 

 

 

 

 

Ductwork Installation photos: 

 

 



Air distribution features: 

• Top left- induction diffuser prior to mounting.  

• Top middle- ventilation supply through ceiling (with induction diffuser behind) 

• Top right- intake and exhaust through ‘hit n’ miss’ brickwork 

• Bottom left- air transfer into kitchen 

• Bottom right- air transfer into plant room 

 

 

  



13. Space Heating System 

Space heating is provided from a gas boiler which also serves the hot water system. The boiler heats 

a buffer vessel, which prevents short cycling. A pumped circuit from the buffer vessel connects to 

three radiators, which heat the entire building. 

Left- radiator in café. Right- boiler and buffer vessel: 

 

  



Space heating drawing: 

  



14. PHPP Calculations 

 

  



15. Construction Costs 

Cost data for this project is confidential and is therefore not available.  



16. Measured Results 

16.1 Energy Performance Data 

Energy data collected in the first year of operation is summarised below. Note that this data was 

extrapolated from 6 months of data. Key points to note: 

• Design estimates are generally close to actual energy consumption. 

• Space heating and hot water demand are below that predicted 

• Kitchen energy use is below that predicted. 

• Lighting and small power energy consumption is higher than predicted. 

 

 

16.2 Environmental Performance Data 

Air temperature data for the café and common room has shown that during hot weather, the building 

performs extremely well. As the graph below shows, not only does the building suppress temperatures 

by 3-4degC compared to outside conditions, but the thermal mass of the building also creates a 

response lag. 

 



 


