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Bau Biology is about our impact on the 
environment and how the environment we 

create for ourselves impacts on us



SLEEP



36% of our lifetime we spend sleeping

For an average lifetime of 81 years 

that’s 29 years entirely asleep



How to create a healthy environment?

Daylight ? BREEAM uses daylight factor calculations 

to assess health benefits

Low VOC ? BREEAM <300 μg /m3  

Well Building <500 μg /m3

Germany (EA) 200-300 μg /m3   ‘normal’ 

“air with no known contaminants at harmful 

concentrations” (CIBSE) 

… but what is a non-harmful concentration for a carcinogenic, 

mutagenic or reprotoxic agent?

The difference:

You have a choice

Healthy Design



How to create a healthy environment?
Healthy Design



Antimony Flame retardants

Arsenic Timber treatment, PVC

Lead Paints and lacquers, plastic stabilisers

Cadmium PVC, pigments

Chrome
Timber treatment, paints and lacquers, plastics, textile 

treatments

Copper Carpets, pigments, timber treatment, pipework

Nickel PVC, pigments

Mercury
Timber treatment, paints and lacquers, leather, plastics, textile 

treatments

Tin
Timber treatment, flame retardants, preservatives, PVC, paints

and lacquers, plastics

In addition carcinogenic heavy metals from building 
components accumulate in airborne dust

Healthy Design



One in two people will encounter a cancer 
diagnosis in their lifetime …

…a disease commonly believed to be 
preventable.



It is more common for an individual to be 
diagnosed with cancer than to get married or 
have a child. 

(Macmillan Cancer Support UK)



Healthy Design – SBM2015
Clearly defined, scientific, measurable targets for air 
quality, indoor climate, lighting and day light, radiation
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CO2 monitoring data 

from 2 year BPE study 

on a multiresidential

Passivhaus

Tenants successfully  

managed optimum 

internal air quality 

during summer

CO2 remains within an 

optimum range of 

<1000 ppm
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CO2 levels for an average summer week

1000 ppm 

Performance Monitoring
CO2 as air Quality indicator



Performance Monitoring
CO2 as air Quality indicator

1000 ppm 

MVHR was set to 

deliver 0.35 air 

changes in winter

CO2 levels in 

bedrooms with door 

closed regularly 

exceeded 1500ppm

CO2 levels for a winter day



Healthy Building
Air Quality

Ventilation is key  - What we now do differently:

- CO2 and humidity controlled MVHR

- Use of enthalpy heat exchanger once building has dried out properly

- Good quality, tight fitting filters and regular filter checks

- Increase MVHR ventilation rates to 0.5-0.6 ach rather than 0.3 ach

… but what about dry air in winter?



Modern paints consist 

of a complex mix:

• aliphatics

• aromatics

• alcohols

• ketones

• petroleum distillate 

• esters

• glycol

• alkyds
• acrylics

• 2-butoxyethanol

• zirconium

• titanium dioxide

• phthalo blue
• red iron oxide

• vinyl-acrylics

• vinyl acetate/ethylene
• polyurethanes

• polyesters

• melamine resins

• epoxy

• oils

Since the 1960s a shift changed happened in 

construction and a vast range of highly processed, 

petro-chemical based, complex construction materials 

was developed

Traditionally a limited, 

well understood range 

of materials was used:

- Brick

- Concrete

- Timber

- Stone/tiles

- Lime/gypsum 

plasters

- Lime or casein 

paints

An example –

Internal paints 

consisted of:

- Marble pit lime

- Marble powder

- Sinter water

- Methyl cellulose

Permeable

Hygroscopic

Well ventilated

Permeable

Hygroscopic

Well ventilated

sd value ~2 

(acts as Vapour check)

no RH buffer

VOC

Toxic

Carcinogenic

Mutagenic

Easy to work

Quick 

Cheap (?)Permeable

Hygroscopic

Well ventilated ?

1980, insulated, concrete 

frame dwelling with 

central heating

(Temperature and RH)
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Period, uninsulated, solid 

brick dwelling with 

masonry stove

(Temperature and RH)
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Healthy Building
Air Quality – The role of materials



Healthy Building
No VOC, Humidity buffering materials



Key strategies for material selection included

- Focus on products with full content declarations

- Low VOC mineral paints and pure solid hard oils

- Use ‘EMICODE EC 1’ plus as starting point

- Hygienic easy to clean surfaces

- Dry or quick drying construction

- Hygroscopic and highly permeable surfaces 

- No plastic finishes and fabrics that lead to electro statics

- Local, natural, unprocessed materials where practical

- PVC and phthalate free

- Pleasant or neutral odour

- Minimal environmental impact over its entire life

- Low radioactivity

- Well considered ventilation strategy, CO2 and humidity 

controlled!

Opportunity for healthy building



SLEEP

Thank You!


