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Summary
Building Bulletin 101 (BB101) is a second-tier document referred to in 
statutory Building Regulations documentation (Approved Documents 
Part L and Part F in particular). This means that school designs must 
comply with BB101 to demonstrate compliance with Building Regulations, 
and so any changes to the document can have a significant impact on 
the design, procurement, and construction of school buildings. BB101 
has just been revised (September 2018), with the previous edition dating 
from 2006. There have been multiple changes in this new document, 
so QODA have provided a summary in the sections below, describing 
the major areas of change relating to Indoor Air Quality, Winter Thermal 
Comfort, and Summer Thermal Comfort. There is also a short summary 
of likely impacts of the changes on our approach to building design.

Indoor air quality
• Hybrid methods of ventilation are encouraged in the new BB101, 

combining mechanical as well as natural ventilation systems. There 
are many types, but hybrid ventilation commonly utilises natural 
ventilation during summer, in conjunction with mechanical systems 
during winter to minimise draughts and heat loss (mechanical 
systems can also provide secure night ventilation in summer). 

• Specific average CO2 concentrations in occupied zones is the main 
target for indoor air quality (IAQ) evaluation, generally between 09:00 
and 16:00. 

• Mechanical systems: 1,000ppm average, 1,500ppm maximum for 
up to 20 consecutive minutes/day.

• Natural ventilation: 1,500ppm average, 2,000ppm maximum for 
up to 20 consecutive minutes/day.

Dynamic Thermal Simulation is the preferred design method for 
accurately calculating and validating the necessary ventilation systems 
to meet the above requirements.

Winter thermal comfort
BB101 now lays greater emphasis on controlling cold draughts in winter 
using natural or mechanical systems by checking their supplied air velocity 
and temperature. This is a response to occupant surveys and feedback 
showing that school occupiers were suffering from poor air quality in winter 
due to ventilation systems causing draughts and thermal discomfort.
• The temperature difference between the incoming external air 

felt in the occupied zone at the centre of the classroom and 
internal existing air is minimised by set limits. The temperature 
difference (ΔT) should not exceed 5°C for naturally ventilated 
zones and, depending on the building category, 1.5C° to 4°C for the 
mechanically ventilated. The diagram below illustrates these limits 
for both ventilation methods, with the different mechanical limits for 
each building category.

The table below lays out some considerations for each ventilation method.

Mechanical Systems Hybrid Systems Natural Ventilation

System Maintenance Interaction of 
mechanical and 
natural systems, 
control

Window design - e.g. 
high low openings

Acoustic separation Mixing systems - 
façade interaction

Maximum depth of 
space typically 2.5X 
ceiling height

Incoming air supply 
location

Summer natural 
ventilation flows

Occupant control

System Complexity 
- e.g. heat recovery 
recommended

Night security, 
clashes with blinds, 
alarms
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Summer thermal comfort (avoiding overheating)
BB101 has followed the latest methods from CIBSE Technical 
Memorandum 52 (TM52), which itself has seen a significant update 
since the previous version of BB101. Our understanding of how people 
respond to high summer temperatures has improved, and more data 
is available about likely future summer temperatures as the UK climate 
changes. The result is a significantly tougher approach to overheating 
and specific mention of the challenges of buildings constructed within 
urban heat islands, including;
• Overheating assessment hours have been defined as the entire 

period between May 1st until September 30th, Monday-Friday, 
09:00-16:00, along with normal school occupation during the summer 
period. Lunchbreak (12:00-13:00) can discount all internal gains. 

• The requirement to use the Design Summer Year (DSY) weather 
file is significantly more challenging than Test Reference Year 
(TRY) file type.

Adaptive thermal comfort
• CIBSE TM52 (the limits of thermal comfort) requirements must be 

met. This includes Criterion 1 as the main focus emphasizing the 
frequency of overheating: no more than 40 hours (during the period 
mentioned above) when the temperature reaches 1° above the 
maximum allowable.

• CIBSE TM52 Criterion 2 and 3 are also assessed but reported for 
information only.

Impact on school design
Preventing winter draughts from incoming fresh air is likely to result in 
the design of more hybrid or mechanical systems. We also anticipate 
increased complexity for natural systems, involving high and low façade 
openings, ventilation stacks, or atria, to achieve compliance. 
To prevent summer overheating, a holistic approach is also going to be 
required, particularly in urban settings, involving careful use of exposed 
thermal mass, secure night ventilation, and careful solar control.  In some 
settings, hybrid ventilation is likely to also be a requirement, e.g. where 
secure natural ventilation is difficult.
Overall, ventilation systems look to be the design area most affected by 
the revisions to BB101, with hybrid systems the likely winner.

Achieving all of the requirements of BB101 while maintaining excellent 
natural daylight for occupants is going to require design teams to work 
closely and carefully from the earliest stages of projects, but the result is 
going to be better school buildings. 
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