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1.2 CO; emissions and climate change

Since the appearance of the human race on this planet, mankind has strived for progress
to improve standards of living and remove subservience to the harsh environment.
Throughout recorded history there has been a gradual progression towards what is now
described as modern civilisation. The latter half of the eighteenth century in Britain saw
a very rapid change from work carried out in the home with simple machines to
industries in factories with power driven machinery. This was the beginning of the
industrial revolution, a phenomenon that would eventually propagate over most of the

modern world.

The search for energy to power machinery led to the requirement for mining and
burning of fossil fuels. One of the main products of combustion of fossil fuels is carbon
dioxide. Studies of trace gases in the atmosphere have noted that the concentration of
carbon dioxide has risen by more than a third since the industrial revolution and is now
rising faster than ever before. During the twentieth century there has been an observed
global mean temperature rise of around 0.6 °C (White Paper 2003). Analysis of these
two coinciding events has resulted in the now widely accepted theory of “the
greenhouse effect”. The principles of the greenhouse effect are that trace gases in the
atmosphere absorb infrared radiation emitted by the Earth’s surface, causing a warming
of the atmosphere. This has traditionally been vital for maintaining temperatures for life
to ﬂqurish. However, the burning of fossil fuels has upset the balance and a gradual
increase in global temperatures has ensued. Carbon dioxide is thought to account for
half of the warming effect associated with greenhouse-gas emissions (Shorrock and

Henderson 1990).
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losses. Unnecessary ventilation was noted to account for two-thirds of the energy

wastage through the loss of conditioned air.

The original design specification and the attention to detail during construction will
determine the airtightness of a building envelope. The airtightness of a building will
dictate the level of unintentional infiltration and exfiltration of air. The movement of
colder external air into the interior of the building will create a thermal load. This
thermal load is a function of the rate at which the air enters the building and the
difference between the indoor and outdoor temperature (Jackman 1973). The figures
for best practice airtightness levels in new UK buildings by Potter (2001) show that
there is great scope for improvement of the construction of building envelopes. With
the rapid rise in demand for air conditioning in offices and retail premises over the past

20 years (Scrace 2001), the need for airtight buildings is paramount.

1.5  Assessment of building infiltration rates

Air that enters a space comes from a combination of infiltrating and intentional sources.
While the measurement of air flow rate through identifiable openings is possible by
direct measurement, it is not practical to measure air flow through the many unknown
gaps and cracks that may appear in the construction of the building, or to measure air
flow rate through more than one or two purpose provided openings at a time
(Liddament 1996). Amongst the field of air infiltration measurement techniques within
buildings a number of methods are available. However the two that are most commonly

used are the tracer gas and fan pressurisation assessment methods.
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