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How a team of HVAC % 8

technicians helped

make more blouses

What do Four Seasons technicians know about women’s
clothing? Hopefully not too much, but a few of them
were bound to learn a thing or two over the years from
a major, local manufacturer of women’s clothing, and a
long-time Four Seasons client.

Hot under the collar

Four Seasons’ relationship with the manufacturer began
eighteen years ago. At that time, the company manage-
ment discovered a disturbing trend. During the months
between April and September of each year, productivity
decreased by an average of 30%, with drops as low as
50% in July and August. A careful assessment of the sit-
uation found that between April and September
employees needed far more frequent rest periods; many
could not work the duration of their shifts; the number
of sick days employees took increased sharply, and;
morale greatly suffered. Because these symptoms
increased gradually over many months, and employees
rarely complained, the extend of the problem was not
previously known. But the cause of the problem was
obvious: the rising heat and humidity created an uncom-
fortable working environment, hampering the employ-
ee’s ability to do their work.

The perfect ensemble

The solution was also obvious: keep the air inside the
plant cool, clean and comfortable. This was accom-
plished with the installation of a carefully designed air
conditioning system, incorporating fresh air intake
with high-efficiency air filtration.

To ensure proper operation and maintain efficiency,
Four Seasons developed a customized, comprehensive
maintenance plan. Over the years this included
upgrades, scheduled overhauls and parts replacement.
One such upgrade involved the installation of an econ-
omizer for the fresh air intake. Economizers optimize the
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amount of outdoor air brought into a building for cool-
ing and ventilation. This reduces the load on the
mechanical cooling system, saving up to 30% in energy
costs. With improvements such as this, detailed diagnos-
tics, and preventive measures, Four Seasons has kept the
system running reliably and efficiently for almost two
decades, with much of the original equipment still in
use.

The pay-back

The air conditioning system and maintenance plan cre-
ated and maintained a comfortable and healthier work
environment which provided many benefits and a sub-
stantial return on investment:

e Unscheduled rest periods were greatly reduced,
absenteeism dropped dramatically and morale
remained high;

e Summer-time production increased to winter levels,
thereby maintaining consistently high productivity
throughout the year, and reducing production costs;

= Employee turnaround decreased, cutting the amount
of time and money traditionally spent on hiring and
training replacements;

= The company attracted more applicants, creating a
larger pool of quality, prospective employees.

Four Seasons’ long relationship with the garment maker
has been a productive one which has benefited all con-
cerned. One particular technician (he requested
anonymity) even admitted to have gained enough
knowledge of women’s fashions over the years, to be
able to offer his wife regular advice on creating that per-
fect ensemble.

How'’s that for a fashion statement!
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Remote
Controlled
Buildings

By John Cerisano

Building Automation Systems (BASs) have come a long way
since their early days. Cumbersome pneumatic pipelines
routed to bulky control panels have given way to compact,
digital controllers wired to desktop PCs. Today it is possi-
ble to integrate HVAC, lighting, fire safety, security, and
other systems, and to control all of them with a laptop
computer from just about any location, from living room to
Liverpool. As is the case in so many other industries, the
evolution of Building Automation Systems is tied, or should
we say wired, to the revolution in digital technology.

During the latter half of this century, the modern and post-
modernist movements in architectural design initiated the cre-
ation of buildings which placed greater emphasis on interior
comfort and efficiency. Buildings became “sealed” to isolate
their interiors from the outside and gain better control of the
indoor climate. These new sealed buildings relied totally on
mechanical systems to provide the necessary ventilation, heat-
ing, and cooling. Building operators and maintenance person-
nel who relied on hands-on control of equipment soon found
that it was becoming more time-consuming, more labour
intensive and therefore more expensive to monitor and con-
trol the many mechanical systems located in various places
throughout a building.

Centralized monitoring and control

In the 1950s, the first centralized control and monitoring pan-
els were created. They were large, free-standing panels with
the switches, pilot lights and other control devices needed to
monitor and control devices in many mechanical rooms.
(Figure 1, overleaf)
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Central control panels common
in the 1960s had improved monitor- 0\7
ing and control capabilities. They took \70
the form of a desk-like console where an
operator might sit for prolonged periods.
Features common on these systems included \20
intercom connections to mechanical rooms,
alarms, and built-in slide projectors that could display
graphics and building schematics on a rear projection
screen.

Computerized central control stations
Early computerized BASs linked the central control panels to
digital computers. Around this time, several developments in
digital technology greatly advanced the capabilities of BASs.
Customized software which could be tailored for a particular
building’s needs began to appear. The development of analog-
to-digital and digital-to-analog converters allowed the com-
puter to communicate directly with sensors and actuators.
Conventions for data communications were developed that
set rules on how to structure the digital signals. Multiplexing
circuitry allowed individual sensors and actuators in a
machine to be accessed individually. This led to the invention
of remote field panels, commonly referred to as Multiplexers,
which, were strategically located throughout a building and
served as junction panels for temperature sensors, control set
point adjustment, start/stop wiring, etc.

In the 1970s, the introduction of minicomputers to the BAS
was a major development. These computers had the ability to



fulfill all building automation requirements and generate man-
agement reports. Printers provided hard copy readouts and
operator’s terminals had colour CRT displays. (Figure 2) While
the minicomputer markedly increased the capability of BASs,
these systems were extremely expensive and required special-
ly-trained, highly-skilled personnel to operate them.
Consequently they were, for the most part, used only in large
building complexes where high returns on labour and energy
savings could be achieved.

Field Panels with brains

In the early 1980s, microprocessor-based technology gave
birth to Direct Digital Control (DDC) controllers. DDCs are
field panels with their own software-driven microprocessors,
containing HVAC control strategies and functions.

DDC networks signal the beginnings of interoperability
The natural evolution in DDCs was the distributed DDC sys-
tem. Many DDCs could be spread or distributed over a local
area network (LAN) and monitored by a remote PC. (Figure 3)
Now, DDCs controlling various systems throughout the build-
ing or facility could “talk” to each other. This ability to share
data between systems signaled the beginnings of interoper-
ability in BASs.

Interoperability allows different systems within a building to
“talk” to each other in real time so that the various systems
provide only the necessary services, where they are needed
and when they are needed, automatically. For example, the
security system can tell the lighting system which areas of the
building are occupied at any given moment, so the lighting
system knows to turn on the lights in those areas only.

Sorry, | don’t speak 1110010011001

In order for different devices on a computer network to com-
municate with each other they need to speak the same “lan-
guage”. This is accomplished with a data communications
protocol which defines the rules that govern communications.

in the design of their devices. This allows devices from many
manufacturers to work together on the same network. While
many open data communications protocols have been devel-
oped, the two most prominent for BASs are BACnet™ and
LonTalk.

BACnet™

BACnet™ (Building Automation and Control network) is an
open data communication protocol that was introduced in
1995 by the American Society of Heating, Refrigeration and
Air Conditioning Engineers (ASHRAE). BACnet™ is non-pro-
prietary, so manufacturers do not need to rely on technology
from another company in order to make their devices con-
form to the BACnet™ standard.

LonTalk

LonTalk is an open data communications protocol developed
by Echelon Corporation. LON stands for Local Operating
Network. LonTalk is part of a family of network products and
services called LonWorks, offered by the LonMark
Interoperability Association, which was established in 1994.
LonWorks is a proprietary system. Manufacturers must utilize
the technology offered by the LonMark Association in order to
make their devices LonWorks compliant.

The industry standard versus the standard in the industry
BACnet™ is an American formal standard that is also being
considered as a formal standard in Europe. ASHRAE reports
that there are thousands of BACnet™ sites operating in four-
teen countries. On the other hand, the LonMark Association
has the influence, momentum and corporate support to claim
that LonWorks is the de facto standard, if not the formal stan-
dard in data communications protocols for BASs. The
LonMark Association boasts there are more than 3500 com-
panies currently designing products using LonWorks technol-
ogy, and that over 4 million LonWorks devices have been
installed world-wide.
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To get around this problem, manufacturers developed
devices called gateways, which are basically translators that
allow systems using different protocols to communicate.
Although gateways allow systems integration, they can be very
costly to develop and maintain.

Opening the door with open protocols

Open data communications protocols are the next great
development in building automation. They are called ‘open’
protocols because they are open to any manufacturer to use




HOW IT WORKS

Alr Conditioning

Throughout history, people have tried various meth-
ods to cool the air and beat the heat. An early
method of cooling air practiced in India was to hang
wet grass mats over windows to cool the incoming
air. Modern air-conditioning had its beginnings in
the 19th-century textile industry, in which atomized
sprays of water were used for simultaneous humid-
ification and cooling. Early in this century, Willis
Carrier (yes, that Carrier) devised the “dew point
control” air conditioning system based on the prin-
ciple that cooled air reaches saturation and looses
moisture through condensation. With this and other
developments Carrier initiated scientific air condi-
tioning design. The first, fully air conditioned office
building was the Milam Building in San Antonio,
Texas, built in the 1920s. An important develop-
ment came in the 1930s with the introduction of
Freon refrigerants which are still used in air condi-
tioning systems today.

In a simple air conditioner, as
shown in the illustration, the
refrigerant, in a volatile liquid
form, passes through an evapora-
tor coil across which air inside the
room is passed. The refrigerant
absorbs the heat in the air and
evaporates. When the cooled air

which is in contact with outside air. The refrigerant
condenses back into the liquid state, giving off the
heat it absorbed inside. The heat is transferred to
the passing air which is then expelled. The liquid
refrigerant recirculates back to the evaporator coil
to continue the cooling cycle.

Self-contained air conditioners, such as window
units serve a space directly. More complex systems,
use ducts to deliver cooled air. In the induction sys-
tem, air is cooled once at a central plant and then
conveyed to individual units, where water is used to
achieve the desired temperature. In the dual-duct
system, warm air and cool air are mixed to achieve
the desired temperature. A simpler, more common
method is to regulate the amount of cold air sup-
plied, cutting it off once the desired temperature is
reached. This method, known as variable air vol-
ume, is widely used in commercial, institutional and
residential buildings.
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reaches its saturation point, mois-
ture in the air condenses to liquid
water on fins (not shown) placed
over the coils. The water runs
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The New Challenges

of Maintenance

The following article is excerpted from the first chapter of the
book "Reliability-Centered Maintenance" by John Moubray.
For those interested in reading the whole story, the book can
be purchased online at www.chapters.ca.

The Changing World of Maintenance
Over the past twenty years, maintenance has changed, per-
haps more so than any other management discipline. The
changes are due to a huge increase in the number

and variety of physical assets (plant, equipment

and buildings) which must be maintained

throughout the world, more complex designs,
new maintenance techniques and changing
views on maintenance organization and
responsibilities.

Downtime

Downtime has always affected the pro-
ductive capability of physical assets by
reducing output, increasing operating

costs and interfering with customer

service. In manufacturing, the effects

of downtime are being aggravated by

the worldwide move towards just-in-

time systems, where reduced stocks of

work-in-progress mean that quite
small breakdowns are now much more
likely to stop a whole plant.

Automation

Greater automation means that more fail-

ures affect our ability to sustain satisfactory
quality standards. This applies as much to
standards of service as it does to product qual-
ity. Equipment failures can affect climate control
in buildings and the punctuality of transport net-

works as much as they can interfere with the consis-

tent achievement of specified tolerances in manufacturing.

Safety and the environment

More and more failures have serious safety or environmental
consequences, at a time when standards in these areas are ris-
ing rapidly. This adds an order of magnitude to our depend-
ence on the integrity of our physical assets - one which goes
beyond cost and which becomes a simple matter of organiza-
tional survival.

In-some Industries,
maintenance IS
now-the second

highest or even the

highest element.of
operating.costs.

Higher Costs

At the same time as our dependence on physical assets is
growing, so too is their cost - to operate and to own. To secure
the maximum return on the investment which they represent,
they must be kept working efficiently for as long as we want
them to.

Finally, the cost of maintenance itself is still rising, in
absolute terms and as a proportion of total expen-
diture. In some industries, it is now the second
highest or even the highest element of operat-

ing costs.

New techniques
There has been explosive growth in new
maintenance concepts and techniques.
Hundreds have been developed over
the past fifteen years, and more are
emerging every week.

The new developments include:
= decision support tools, such as haz-
ard studies, failure modes and effects
analysis and expert systems
= new maintenance techniques
= designing equipment with a much
greater emphasis on reliability and
maintainability
= a major shift in organizational think-
ing towards participation, team-working
and flexibility.

The new challenge

facing maintenance people

In a nutshell, the key challenges facing modern

maintenance managers can be summarized as fol-

lows: To select the most appropriate techniques to

deal with each type of failure process in order to fulfill all

the expectations of the owners of the assets, the users of the

assets and of society as a whole in the most cost-effective and

enduring fashion with the active support and co-operation of

all the people involved. If these requirements are defined cor-

rectly in the light of modem thinking, it is possible to achieve

quite remarkable step changes in maintenance efficiency and
effectiveness.






