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Office environment

Sick building syndrome -
what seems to be the matter?

by Brian M Roberts *FCIBSE MASHRAE MIP MASPE
Building sickness, or sick building syndrome, is a recently-coined term
used to describe varying degrees of discomfort and real or imagined poor
working conditions reported by occupants of office buildings, both air
conditioned and non-conditioned. Common complaints are irritation of
the nose, throat and eyes, lethargy and headaches. Conditions such as dry
skin, breathing difficulties, bronchial asthma hypersensitivity and nausea
have also been attributed to it. It has been suggested, perhaps unkindly,
that ‘office work syndrome’ might be a more appropriate term since
sufferers say the symptoms are experienced during the time they are at
work and cease shortly afterwards.

Office work sickness is not just the concern of the air conditioning
engineer. It involves the clients who commission office buildings, the
architects who design them, the employers who choose the surroundings
and determine how the office work and maintenance is organised and
above all, it concerns the people who work in them.

This article reviews the factors in the equation and largely leaves it to
the reader to draw his or her own conclusions (with a little help) as to
whether sick building syndrome is fact or fiction.
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Fig 1. Building sickness scores from
the BUS Report, left, by system,
above, by building sector.

designs, more speculative ventures, the
atrium lobby, the refurbishment boom,
and a return to the landscaped but now
electronic office.

The building developers and many
occupiers have certainly changed their
ideas on what constitutes a satisfactory
building: :

Air conditioning changes

Prior to the late 1950s, comfort air
conditioning systems for offices were
generally of the low velocity all-air type,
the conditioned air being distributed
through ductwork at air speeds below 10
m/s (Fig 3). Fans operated at pressures
below 750 Pa. The early 1960s saw the

introduction of high velocity, high pressure
all-air systems with duct air velocities up to
25 m/s and fans operating at pressures up
to 2500 Pa.

Most of these systems had twin supply
air ducts, one carrying hot air and the
other cold, to provide a constant volume
variable temperature air supply. In another
type, both the supply air volume and
temperature were varied. These systems
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the ‘non-changeover’ system, using chilled
water all year around with the central air
progressively reheated in cold weather.
This solution was wasteful of energy and
maintenance costs were high.

To overcome these criticisms the variable
air volume (VA V) system was reintroduced
with supply (and return) air volume being
varied according to load. Under peak
summer conditions the VAV systems
generally worked well but at light loads,
some of the earlier systems had problems.
It is a feature of office buildings that the
sensible cooling loads (due to heat from
solar gains, outdoor temperature, people,
lights and equipment) vary on both a daily
and an annual basis, while the latent
cooling load (due to moisture from occu-
pants) remains substantially constant. The
VAV system, varying air volume in
response to temperature demands, also
changes the system’s capability to absorb
moisture gains.

In many early systems the fresh air was
not separately controlled. When the
supply air volume was reduced to 20% of
maximum so was the fresh air, irrespective
of the fact that office occupancy was
substantially constant throughout the
year. This produced a lack of fresh air
ventilation and in turn led to problems of
humidity control, ineffective removal of
odours and tobacco smoke, and difficulties
with air distribution.

These problems were largely due to
system designers not analysing part-load
operation. Even today such analyses are

often overlooked.
It may be significant that the early low

velocity systems, the dual-duct systems
and the induction-unit systems did not
have this inherent problem with part-load
humidity and fresh air control..This view,
is to some extent, supported by the
Building Use Studies Report (page 5)
which notes that building sickness has

Possible . .
Outdoor pre-heat ,\ Cooling Heating Primary air
air intake coil Filters coil coil duct
i A I
’ |
| S e
A
~. |
QOutdoor air Supply fan
damper
7 \__7 5\ | Return
/N7 N air damper
Exhaust air
louvre @
’/
S
B w‘\-\
L |
N 3 Vav
Exhaust air Return | | boxes
damper air fan [ ‘]
Fig 4. Variable air volume (VAV) high Return
velocity distribution system. Such sy- air
L system b N T
stems are less energy efficient than SY
equivalent low velocity systems but T f
fan speed control can cater for daily Room
and seasonal load variations. thermostat

been reported in most West European
countries, in the United States and in
Canada, but not in Singapore, Hong Kong
and the southern United States. In the
former countries, part-load cooling and
heating operation is usual, but in the latter
the air conditioning operates on near
maximum cooling throughout the year. It
may also be noted that the four-pipe fan
coil unit system, where a constant volume
primary air system controls ventilation
rate and relative humidity, is now being
widely adopted for UK office block
applications.

Some conclusions

Air conditioning has been successfully
used in offices for over half a century
without problems of office sickness. In the
UK, during the past 20 years, office block
design and use has changed considerably,

more so in the last five years with the
introduction of the electronic office.
People’s expectations and changing atti-
tudes, coupled with the stress of coping
with new ways of working, has undoubtedly
created some form of social reaction.

Financial pressures from developers and
landlords, to minimise the capital and
running costs of air conditioning, has not
helped. Inadequate analyses of part-load
operation of air conditioning systems at
the design stage, coupled with poor
standards of maintenance, appear to have
compounded the problems. Fortunately,
competent design and proper maintenance
should be able to correct any complaints
which may result from the air conditioning.
That leaves the building, all the other
mechanical and electrical services, and the
people. Further studies may provide the
answer.
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WIND ENERGY CONVERSION 1986

Edited by M.B. Anderson and S.J.R. Powles

The proceedings of the 8th Annual Conference of the British Wind Energy Association. Beginning with a series of reviews
of national wind energy programmes, the book then goes on to deal with the problems of wakes, the aerodynamics/dynamics

of vertical and horizontal axis machines, remote installations, wind/diesel systems, operational aspects, wind characteristics,
large machines, and materials. This wide ranging collection of papers is essential reading for all who are active in wind energy,
and for those who wish to keep up to date with developments in this important and rapidly growing field.

0 85298 607 6/297 x 210mm/hardcover/312 pages/1986 UK £43.00 Export £53.00

WIND ENERGY CONVERSION 1985

Edited by A.D. Garrad - The proceedings of the 7th Annual Conference of the B.W.E.A.
0 85298 576 2/297 x 210mm/hardcover/314 pages/1985 UK £41.00 Export £51.00
The Proceedings of the 9th British Wind Energy Association Conference will be published later this year. Full details will be

available in due course.

Orders and enquiries to: Sales Department, Mechanical Engineering Publications Limited,
P.O.'Box 24, Northgate Avenue, Bury St. Edmunds, Suffolk IP32 6BW, England.
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