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P R O J E C T  F A C T S

P A S S I V H A U S 
S T R A T E G Y

Educational

Building Use

Bristol

Location

25,000m2

TFA

2.2

Form Factor

P R E D I C T E D  
P E R F O R M A N C E

10.4      
kWh/m2.yr

Heating Load

Walls  0.12
Floor  0.14
Roof  0.12
Windows 0.84

w/m2.k
U-Values

Reduction in annual overheating hours (> 25 °C):
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Reduction in annual heating demand:

PHPP Analysis
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U K  P A S S I V H A U S  S T U D E N T  C O M P E T I T I O N

DESIGN PHILOSOPHY
Four principles were embedded in every design decision from choosing wall materials to 
laying out room plans. These focussed on cultivating a sense of Community, providing 
Comfort, instilling environmental Consciousness and fostering Creativity.

Concept Approach: The buildings were oriented along the southwest – north east axis 
to channel the prevailing wind direction. Spaces that could benefit from passive heating 
and demanded higher illuminance levels like classrooms were identified and prioritized 
based on the frequency and duration of their use and oriented towards the south-
west. As the building’s were targeting Passivhaus certification, the eventual form was 
optimized to be as compact as possible minimising external surface area.
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As the design implements a ‘breathable’ 
construction system (straw-bale and 
sheep insulation) the airtightness layer 
is provided on the interior face of the 
construction in order to allow the moisture 
to escape and prevent any possible 
damage to the structure.  

With a fabric-first approach and by sub-
merging some of the spaces such as 
laboratories and sports halls, the project 
was able to exceed Passivhaus targets 
and achieved an impressively low specific 
heating demand of 10.4 kWh/m2.year.

Effective shading on south-western and 
south-eastern facades meant that the 
school will benefit from desirable heat 
gains during winter, while blocking them 
during summer months. Underground 
earth-tubes ensured that during extreme 
weather conditions outdoor air would be 
introduced at a lower temperature (10 °C 
below ambient) and therefore promote 
students’ comfort. These strategies 
together resulted in annual overheating 
hours (> 25 °C) being less than 2% of 
the year, exceeding that required by 
Passivhaus of < 10%

MATERIALS
The highly insulated building envelope 
is made up of primarily strawbale 
supported by a structural timber 
framework. A comparison was made 
with one conventional construction 
(CMU) and one low-impact construction
(hempcrete) to assess the total embodied 
energy (MJ) per unified wall area. The 
straw-bale achieved an impressively 
low embodied energy level of 3379 MJ,
compared to hempcrete and CMU, which 
were 114% and 262% higher, respectively.

SUBMERGED SPACES

NIGHT PURGE

INTEGRATED APPROACH TO PASSIVHAUS

The  cohesive integration  of  
different strategies with regard 
to daylight, ventilation and air-
tightness, heating and acous-
tics ensured that the proposed 
school design implemented 
sustainable principles on a 
comprehensive level resulting 
in a low carbon, low-energy 
building that exceeds current 
benchmarks.
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