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“the occupant as customer

Incoming CIBSE president Dr Geoffrey Brundrett explains how
building occupants’ increasing need for healthy, safe and
comfortable workplaces will drive the pace of change in the
building services industry.

nessed a major shift in building design.

From providing mere warmth and shel-
ter, buildings have developed to become com-
plex and comfortable environments in which
to live and work.

Services engineers are now responsible for
half the investment cost of a building. The
heating, ventilation, lighting, acoustics, elec-
trical services, controls and IT, air condition-
ing, lifts and fire protection all contribute to
the wellbeing of building occupants.

Internationally, the CIBSE is the only pro-
fessional body to possess such breadth, pro-
viding a good basis for future success. That
success will be multi-disciplinary in nature,
including architects, town planners, civil, me-
chanical and electrical engineers, chemical
engineers (particularly for refrigerants), psy-
chologists, physicians, meteorologists and
even epidemiologists. All these professions
are needed to provide healthy, comfortable
and productive indoor climates and to enable
complex servicesto functionin harmony. That
means going beyond the client to our true
customer: the occupant.

Successful companies search out their cus-
tomers, find out what they require, meet this
need and keep awary eye on opportunities and
threats which may change the relationship.
To the building services engineer, the cus-
tomer requirements are a safe and comfort-
able environment, a healthy indoor climate
and refreshing working conditions.

There are about ten key influences which
will have a profound impact on the building
services profession in the future. These are:
[] customer expectations;

(0 productivity linked to the work climate;
[ safety;

[0 security;

[ health, infirmity and age;

[] greenissues;

] computerisation;

[ finance;

[0 career profiles;

[0 globalisation.

These factors will have a powerful impact
on the future of our technology and how we
develop and use it. It will also affect our profes-
sionalrole and the future of our Institution, the
expectation of our customers and the ways in
which buildings serve them.

Building occupants expect that their work-
ing environment should contain no harmful or

The last 100 years of the CIBSE has wit-

unpleasant distracting effects and should pro-
vide a positive and invigorating climate. With
running costs of offices only 23% of the salary
bill, it is clear that all efforts must be made to
ensure safe operation and to maximise staff
happiness, comfort and productivity.

It is already essential for occupants that
services and business information systems
are reliable. Residential expectation is also
growing as affluence rises. Central heating is
now taken for granted, while the benefits of
planned ventilation are beginning to be rec-
ognised. The use of air conditioning, growing
rapidly in cars, is expected to be the next
development in house design.

Productivity and the work climate

The effect ofindoor climate on productivity in
manual work has been well researched. Cold
conditions lead to insensitive and slow fum-
bling in manual tasks. Hot conditions can
resultin poor grip and occasional dropping of
papers etc as moist skin minimises grip. Al-
though machines are taking over manual
tasks, the workforce is now making more
mental judgments.

The effect of climate on such judgments is
difficult to assess. The key factor which has
emerged from research is thatfatigue is mini-
mised when people have the desired working
conditions. Perceived control of ambient con-
ditions is important, and fits into the general
theory that personal strain is least in those
circumstances in which people have control.

Safety and security
Buildings are also expected to be sufficiently
disaster proof to allow safe escape of the
occupants at times of emergency. The more
complex the building, the more sophisticated
the services needed to deal with fire detec-
tion, smoke control, directional escape route
planning and emergency lighting.
Technological advance has produced com-
puters which can monitor the signal patterns
from fire and smoke detection sensors, virtu-
ally eliminating the false alarm problems of
the old single-element isolated detector.
Forthe services engineer, security involves
confidentiality of information, protection of
data or goods and the reliable provision of
communication and data storage systems.
The increasing need for secure IT systems
is also leading to selective entry to spaces
within abuilding, in addition to visitor screen-

ing and protection against out-of-hours theft
or vandalism.

Such security systems can now be linked to
safety escape procedures based on the knowl-
edge of building occupancy. Security of infor-
mation transmission is another speciality to
prevent stray electromagnetic fields contami-
nating the transmission of signals.

Health, infirmity and age

Our increased longevity, rising at the rate of
two years every decade, means that we no
longer succumb to infectious diseases be-
cause medicine has solutions to combat them.
The average life span of malesis now 74 years,
and 80 years for females. However, we now
experience more chronic problems, some of
which can be linked to prolonged exposure to
poor indoor environments, particularly dur-
ing the early stages of our lives.

Inevitably, the healthiness of the indoor
climate is expected to rise and this improve-
ment is expected to be our responsibility.
Increasingly, the building services engineer
will be expected to provide heating and good
indoor air quality systemsfor the handicapped,
the infirm and the elderly. Greater attention
will need to be made for the provision of work
support, medical alarms, stair lifts and in-
creased lighting levels.

Green issues

Two major problems face the international
community: global warming, and the destruc-
tion of the ozone layer. While in both cases
the facts are undisputed, the magnitude and
nature of the changes are still speculative.
Nevertheless a philosophy of prudent avoid-
ance is essential because the time constant of
the change is so slow and can be of the order
of ten to 100 years.

Buildings are responsible for 50% of CO,
emissions in Britain and for 20% of all cfc
releases. Our customers expect “greenness”,
but at little or no cost. Fortunately we have
practical solutions, but we must endeavour to
publicise them.

Computerisation

The high processing capabilities of modern
computers can now handle not only design
calculations, but also model the building tem-
perature and energy use over a wide range of
weather conditions and occupancy levels for
many different forms of construction. Com-
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puters can also provide the specification, full
tender documents and working drawings,
show ductwork and cable runs, break down
components into convenient transportable
lengths and cost a given installation.

Increasing system sophistication will soon
enable our customers to explore a design
through virtual reality and change not only
the lighting and colour features but the basis
of the design as it develops. Perhaps this
technology could provide the breakthrough
for engineers and architects to communicate
with each other from the start.

Finance
The cost of a building will

effort, but this is unlikely to continue. We may
need to reimburse companies in the future.

Globalisation
The traditional role of national institutions in
defining good practice is being challenged by
international legislation and by industry sec-
tor groups seeking to help their membership.
Governments, manufacturers and consult-
ants now work internationally. Manufactur-
ersare playing akey role here as they become
larger, more international and fewer in
number. Although harmonisation of Euro-
pean Standards and the setting of interna-
tional standards (via the ISO) will give other

gradually develop from ini-
tial capital cost to life-cycle
costing. Inthe past, design-
ershave had great difficulty
in servicing speculative
buildings where both the
occupancy and use was un-
known. Today, the trend is
towardslong-termserviced
lease agreements and de-
sign, build and operate
agreements — the very ba-
sis of the Private Finance fg
Initiative.

In such schemes the fin-
ancier provides both capi-
tal and running costs to an
agreed performance crite-
ria. Much more sensible
trade-offs are then possible
with higher capital invest-
mentto give more satisfac-
tory running costs. Such an
approach also allows more
flexibility to be built- in to
the design so that future
changes in occupant use
can be accommodated.

Career profiles

Careers will become more
personal, not company-
based. The trend is away
from lifetime company ca- |
reers towards personal de-
velopment through short-
term contracts, with retrain-
ing and new skills deter-
mined by the individual
rather than the company.

Contract self-employ-
ment is likely through
short-term project teams
where staff are recruited
for particular projects. The ability to work
with others and understand the context of the
work will increasingly place the emphasis on
improved communication skills.

CPD schemes will become even more es-
sential, although commercial pressures on
companies will mean that staff are less likely
to be allowed time off for Institutional pur-
poses.

For the last 100 years the cost of running
the CIBSE has been provided by volunteer

the cost
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countries easier access to our home market, it
will also provide new opportunities for our
leading companies.

Health and comfort criteria will become
international, reducing the national role to
one of local interpretation. However, such
legislation will give authority to our work
because it is based on the natural right of
every employee to have proper light, heat and
ventilation as well as reasonable noise condi-
tions. It has important professional aspects as

well in terms of a requirement for mainte-
nance to be carried out and recorded with
identification of who carried it out and when.

It is worth reflecting that the term “engi-
neer” has no recognised meaning in Britain
and that the word “service” is associated with
maintenance. Building services engineers may
well require anew description as they become
more involved in customer health and satis-
faction issues.

In their different ways all ten factors will
have a powerful impact on the future of our
technology and how we develop and use it,
but how will they really affect technology, the
profession and our customers?

Four changesarelikely.
The first is more elegant
integration of the services
within the structural ele-
ments of the building so
thatthe building mass, for
example, is used as part of
the thermal tempering
process.

The second is move-
ment of the design from
drawing board to compu-
ter, with specialist compo-
nent design services be-
ing provided by the spe-
cialist manufacturers.
|  Third is the new role of
{ co-ordinating and linking
all the growing and varied
services (o provide intelli-
gent services manage-
ment for both safety and
comfort.

The fourth impact will
be the market for build-
ings with low environmen-
tal impact. Architects are
becoming used to engi-
neers guiding them on
how to modify the struc-
ture to provide natural ven-
tilation. This close co-op-
eration has to develop
even further so that the
building structure can play
a greater role in internal

thermal control.
| Incity centrebuildings,
where air filtration is
needed and the pressure
dropinvolved necessitates
mechanical ventilation,
many countries are adopt-
ing anovel use of the floor
slab to provide some ther-
mal storage from night-time cooling and hence
minimise the cooling requirements—the Swed-
ish hollowcore mechanical ventilation system
Termodeck being a good example.

The design process is rapidly moving from
the drawing board to the computer. The fun-
damental dimensions and location will, in fu-
ture, lie in computer programs. Calculation
procedures are purchased through the soft-
ware. All involved in the design process will
be linked through a hierarchical protocol.
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The usual problems caused by interdiscipli-
nary boundaries will be resolved on the com-
puter, not on site, and well before construc-
tion starts.

As the prime data is already in a suitable
form, this route lends itself to reliable prefab-
rication and robotic build. Translation errors
from paper to computer are avoided. Aircraft
and ships are already built in this way — build-
ings will be next on the agenda.

Manufacturers are tending to make sophis-
ticated subsystems, complete with on-board
computers and packaged controls. This mini-
mises the scope for error, enables all func-
tions to be certified in the factory and saves
costly site labour.

Consultants are now
requesting such subsys-
tems, partly because the
detailed performance of
the units is so specialist
and partly because the
manufacturers do not
always wish to share
some of the commer-
cially sensitive features
of the designs.

Thatsaid, the controls
of various building serv-
ices subsystems — boil-
ers, air handlers and smoke ventilation for
example — will be designed increasingly to
link to other systems. Enterprising manufac-
turers are offering consultants access to their
powerful software programs. This enables
the designers’ computers to interface input
data and subsequently receive the processed
form in graphical or pictorial terms.

In the services field the designer is becom-
ing an architectural technocrat, putting to-
gether the many technical disciplines without
necessarily knowing the detailed functions of
each component. This has worked well for the
specialist areas of lifts and the growing com-
plexity of the other services such asITand fire
engineering.

As each service becomes a highly special-
ist field, the next generation of services engi-
neers will need to pull the specialisms to-
gether in a coherent way. A major challenge
will be to learn more about how occupants
respond to their physical surroundings.

Currently we cannot easily link vertical air
temperature gradients with different heating
and air conditioning systems. Ourknowledge
of the detailed factors which determine tem-
perature gradients, thermal asymmetry, air
movement and turbulence, and even relative
humidity inside buildings lags behind our
research data on human discomfort.

Development of the profession
Some 40% of the current CIBSE membership
ismade up of consultants, with the remainder
in maintenance or contractor management
and asprinkling from the manufacturing world.
The future may require a new four-way split —
design, integration specialists in subsystems,
contractors and maintenance specialists.
While a small number of our members
work for large city-based international com-

panies, the majority of members work in small
practices scattered throughout the country.
The occupation pattern will change as the
manpower need for general services consul-
tancy slows down and the trend goes towards
service engineers in manufacturing, contract-
ing and maintenance.

This has implications for professional train-
ing and accredited courses. The recent trend
towards a third of our 18 year- olds entering
higher education is already raising the en-
trance level for technician to that of a gradu-
ate. Higher level designers may therefore
need to have a second and higher degree with
a longer curriculum. Retraining options will
be possible through developing cpd schemes.

“It is worth reflecting that the term
‘engineer’ has no recognised meaning in Britain, and
that the word ‘service’ is associated with maintenance.

Building services engineers may well
require a new description as they hecome more
involved in customer health and satisfaction”

The increasing professionalism of building
services will need to be reflected in the care
taken during the construction and fitting-out
of our buildings, which will place further ob-
ligations on our profession to pull together
the engineering and construction functions.
The Institution is already addressing the spe-
cialist interests by its thriving range of Group
activities which includes thermal storage,
daylight, electrical power, heritage, ASHRAE,
lifts, information technology and controls and
facilities management groups.

This stimulation, coupled with participa-
tionin the conference discussion and publica-
tion activities, will help maintain the Institu-
tion’s momentum. Our publication activities
are developing through Internet links, and
CD-ROM versions of our Guides will eventu-
ally include interactive algorithms to perform
the necessary calculations.

Getting through to the customer
Building occupants assume thatthe buildings
they occupy are safe in the sense of stability,
electrical integrity and purity of water supply,
as well as freedom from fire and explosion.
They would like the indoor climate to be
comfortable and controllable, and expect not
to suffer from long-term exposure to chemi-
cals and materials present in the workplace.
The purchaser is protected by law on safe
operation, and all buildings are checked to
ensure compliance. As professional guide-
lines in Britain are rather coarse, our custom-
ers are not normally able to ask the right
questions in order to specify a comfort level.
Hence the definition of what is meant by
stimulating and refreshing conditions is cur-
rently the subject of research. Some coun-
tries, particularly in Scandinavia, have resolved
the communication gap between purchaser

and specifier by clarifying the responsibili-
ties. The purchaser is asked to identify the
level of occupier satisfaction sought: 90%+ is
first class, up to 90% second class and up to
80% third class.

Services designers are responsible for se-

lecting the equipment to achieve this level of .

satisfaction. Although thermal conditions are
judged on the narrowness ofthe controlband,
suchas 2°C, temperature asymmetry in terms
of radiation, vertical air temperature gradi-
ents and floor temperatures are not often
applied, despite a wealth of research.

In terms of air quality the higher satisfac-
tion level goes with higher quantities of out-
doorair. In practice there are far more sources
of odour than cigarette
smoke and the occu-
pants themselves. Fur-
nishings, adhesives,and
fittings contribute to the
ambient odour.

Inthese areasthe cus-
tomer perception of
building services is
strongly influenced by
the architect, but suc-
cess is unlikely if the ar-
chitects and engineers
fail to work together.
While the link between overheating and win-
dow area and orientation is recognised, that
between the building materials and ventila-
tion requirements is less obvious.

Field studies show the importance of per-
sonal control. The tolerance band is large for
any one individual, but it has to be much
narrower for a group. Single-cell offices are
highly rated by the occupants when control-
led with a crude radiator valve for heating and
an open window for cooling. Most car interi-
orsare pleasantly controlled without the need
for a finely tuned thermostat.

Open-plan offices would benefit from some
degree of personal control, and this can now
beachievedin, for example, lighting. Research
is showing that occupants’ own perceptions of
productivity are closely linked to their percep-
tions of comfort and health. I therefore com-
mend to the CIBSE membership the use of
post-occupancy reviews during the first two
years of building occupancy. Ultimately, work-
ing with our customersin this way must surely
be beneficial for everyone.

To conclude, our Institution is unusual be-
cause our breadth of activities gives us more
committee and more representational obliga-
tions than many other sister Institutions. We
have always had a long-serving and outstand-
ing team of dedicated volunteers to help us,
and I want to reinforce these by positively
encouraging the next generation to take an
active role in the Institution’s affairs. We are
unusual in having 8% of our members on
committees working for us. I would like even
more members to participate.

Finally, may I declare these to be personal
views. | may be wrong and you, the CIBSE
members, may have different views which are
perhaps better. During my presidential year I
hope to listen to those views.
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