01 FME08:Security FC Oct/Nov 04.qxd copy

16/7/09

17:05

Page 1

ISSUE NO 08

JULY/AUG 09

FIRE

A SUPPLEMENT TO
SECURITY MIDDLE
EAST MAGAZINE

MIDDLE EAST
I N C O R P O RAT I N G R E S C U E A N D S A F E T Y

AIR SAMPLING
SMOKE DETECTION
IN HEALTHCARE
PAGE 27

FIREFIGHTING
VEHICLE DESIGN
& MANUFACTURE
PAGE 32

PLUS
PAGE
PAGE
PAGE
PAGE
PAGE

11
15
18
22
34

Super Tall Building Fire Safety
Fire Engineering in the Middle East
Integrated Fire Control Rooms
Focus on Dubai Civil Defence Recruit Training
2nd Qatar Civil Defence Exhibition

27,28,30 FME08:Layout 1

16/7/09

17:25

Page 27

SMOKE DETECTION

AIR SAMPLING SMOKE
DETECTION MEETS
THE CHALLENGES OF
HEALTHCARE FACILITIES
Hospitals, medical clinics and aged care facilities have a real need for good fire protection to
ensure the safety of their patients, staff and visitors. They also need solutions that allow them to
avoid the cost of nuisance alarms and maintain services. Paul B. Leslie and Scott A. Wilson report

T

he quality and effectiveness of fire systems in healthcare
facilities is a major concern in all countries around the
world. An ever-growing population with higher expectations of healthcare combined with increased requirements to
cater for the elderly sees more demand for the construction and
extensions of these facilities.
While most codes and standards govern the fire requirements
in these facilities, these requirements are often the minimal
requirements needed to provide a satisfactory level of fire safety
for the risk and application. Following prescriptive design methods
and using traditional systems has led many systems to be designed
without a more holistic analysis of the fire risks, detection challenges and the advantages of alternative detection technologies.

Fire Risks
Healthcare environments contain numerous special fire hazards.
Alongside the various combustible products such as paper, plastics
and linen sit a plethora of electrical equipment, bottled and plumbed
oxygen and alcohol-based preparations. From a single overheating
contact in a switchboard or control panel to a failure in a lighting ballast, from a cigarette accidentally left in a bed in an aged care facility
to an under-rated cable in the under-floor space beneath an MRI, the
risks of hidden, slow growth and fast growth fires is significant.

Consequences of Loss
Apart from the obvious and dominant concerns for the life safety
of immobile and frail patients, millions of dollars of equipment
and facilities are commonly lost in a healthcare facility fire. But
perhaps of greater concern is the fact that fire has the potential to
cause immeasurable loss in the community due to the loss of the
services provided by the facility during the prolonged downtime
and service losses. Some facilities that experience a fire never
recover.Because healthcare facilities are truly involved in preserving lives in the community their protection against fire is critical.
These assets demand the best protection to meet all risks.

Detection Challenges

Above The hidden fuel load in a hospital is significant. A large quantity of
electronics, paper and linen in hidden spaces can create risks of undetected fire

A number of the unique environments within a healthcare facility
present significant challenges for existing detection technologies.
Poor detection performance results in missed detection and insufficient time to respond to a fire as well as costly nuisance alarms. 
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Very Early Warning Smoke Detection

The Problem of Nuisance Alarms

A new breed of advanced smoke detection solutions are gaining
popularity among specifying engineers and informed healthcare
facility managers. Air-sampling Smoke Detectors (ASD) work by
continually drawing air into a pipe network attached to a central
detector unit. The air is analysed in a very sensitive detection chamber for the smallest traces of smoke. Information regarding the level
of smoke and alarm state are communicated to a fire alarm control
panel and/or building management system in the normal way.
The high sensitivity of ASD systems ensures detection challenges, such as dilution in large open spaces or high airflows, are
overcome and reliable detection is provided. The earlier a fire can
be detected, the safer occupants will be, evacuation becomes simpler and stress and anxiety on patients minimized, damage to
property is typically minimal. The extra time provided by these
very early warning systems allows advanced investigation and
early intervention, usually enabling manual suppression of a small
fire. The extra time can also be used for emergency planning and
improved preparedness for an evacuation, should the fire escalate.
Today, more than ever there is a need to ensure the fire safety
equipment requirements installed in these facilities meet the
needs, demands and risk within the respective areas and environments of these facilities. Poor understanding of the fire risks or
detection challenges can lead to incorrect selection of detection
equipment for the risk, wrong placement of detectors, poor maintenance of the systems and high costs of nuisance alarms.

Much traditional smoke and fire detection equipment is installed
in environments in which it is unsuitable and can cause nuisance
alarms. Duct detectors, for instance, discussed below, are notorious for causing nuisance alarms. Also, point detectors are not able
to filter out nuisance alarm sources such as steam and can cause
significant disruption.
The problem with traditional detection systems is that they do
not provide true early warning of the risk of a fire. When an alarm
is sounded, the prudent assumption in a healthcare facility must be
that there is a real and potentially substantial risk of life-endangering fire. The consequence is that business continuity is put at risk
even if the alarm has been generated from a nuisance source, such
as the steam from a shower or the wash-down of a theatre.
With advance notification of a potential risk we see a better
scenario. ASD has the ability to provide multiple levels of warning, from a very low risk of smouldering fire (which could be an
environmental anomaly), to a very high risk of flaming fire. When
a low level of smoke is detected on-site facility management staff
can be discreetly advised (by SMS, email etc) that a low level risk
requires investigation. Should the level of smoke escalate, a second alarm can be used to prompt a broader class of staff (perhaps
including patient care staff ) that an emergency condition may
exist; local indicators may sound/flash. At a third level of alarm,
the fire brigade is notified and evacuation procedures are put into
action. This is the regulated alarm level supported by all traditional systems. At a fourth level of alarm suppression systems in
special hazards areas may be activated.
Notice that if the first level of alarm is identified as being
caused by a nuisance source, such as a diesel generator starting
up, the only inconvenience caused is to the facilities management
staff. A common misconception is that high sensitivity detection
increases false alarms. The truth is that very early warning smoke
detection with multiple levels of alarm reduces the cost of nuisance alarms, while improving safety and business continuity.

The Problem of Safe Evacuation
The compartmentalization of hospitals into fire zones and their
often long and meandering passageways may often be an impediment to rapid and safe patient evacuation in a fire situation,
particularly in older hospitals. Careful planning and frequent fire
drills alleviate some of the problems associated with corridor congestion, but the number of staff available set a limit on the speed
with which patients can be transferred to safety. In some facilities
this could be more of an issue after-hours when staff levels may
be reduced. The removal of those patients who are immobilized,
or who can move quickly only with assistance - infants, the elderly, and those dependent upon life support facilities - exacerbate
the evacuation problem and further reduce the safety margin.

Above Buying more time for evacuation can be priceless in saving lives.
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Proven Applications
Aspirating smoke detection systems have been successfully
applied in many healthcare environments. Some include
■ General area and ward protection – to provide the earliest
possible warning, to allow time for intervention and control,
to minimize the need for evacuation.
■ Operating theatres - to minimize service costs, this is achieved
by mounting the detector outside the ‘clean’ environment.
■ MRI (magnetic resonance imaging) facilities - to protect
high cost equipment and provide early warning of potential
problems.
■ Nuclear medicine and sterilization environments - to protect
against contamination of equipment, consumables and special environments. To avoid the risk of catastrophic release
of toxic gases, while providing remote indication of risks.
■ Computer facilities – to protect the computer systems that
the hospital depends upon from the risks of exposure to
smoke and fire.
■ Switch equipment and substation rooms - power is an essential element in all healthcare facilities and is a fire risk as are
backup site generation systems.
Protection of these high value assets is fundamental for continued uninterrupted facility operation. Further details of the value
provided by ASD is discussed below.
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Operating Theatres
These environments contain what we might term ordinary combustibles, linen, bedding, plastics, etc, along with various
electrically powered equipment and potentially flammable cleaning agents and solvents. Should a fire start in these environments
there are several issues that come to light and are sometimes
overlooked when planning effective fire detection:
■ The spread of potentially dangerous smoldering smoke
throughout the room.
■ Critical interruption of patient operations.
■ The immediate evacuation of patient and staff.
■ The risk of fast fire spread when there is little or no time
to react.
■ Infection risks.

MRI Facilities
MRI are high-current electrical devices that are known to cause fires.
Accommodation of these very expensive, highly magnetic and delicate
machines also has special requirements. No fire detection equipment
or devices containing metallic (ferromagnetic) components are
allowed to be installed in MRI facilities unless they have been tested by
the device manufacturer and have been labeled ‘MR safe’
Because an ASD detector is able to be placed remotely and outside the protected area, only the non-magnetic plastic pipe
network need be in the MRI room. This makes ASD uniquely suited to protect the environments occupied by MRI. X-ray facilities
and other forms of critical scanning equipment can be similarly
protected with aspirating technology.

Roof Spaces and Ducts
Perhaps one of the most important areas where fire is a threat in
Healthcare facilities is the concealed ‘roof space’. Electrical cables,
lighting, power and heating and cooling equipment are all hidden in
these spaces where little or no attention is paid to service inspections
or ongoing maintenance. Yes, fire detection is generally a requirement
in these areas in line with local codes and standards, but has correct
detection equipment been selected for this risk area and is it effective?
Heat detectors and optical point type smoke detection are generally the default choice in roof spaces, but are heat detectors
really suited in this area? What size fire will ultimately have taken
hold by the time heat detectors react? These are some of the ques-
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tions being asked by fire authorities.
The use of optical type point detection in roof space applications
has also caused some concern amongst regulators. The false alarm
rate and inconsistent operational stability due to the effects of roof
space contamination has seen a considerable cost to some facilities
through ongoing brigade call outs. Traditional duct detectors, based
on point detector technologies, are intolerant of high airflows and
quickly become contaminated. Duct detectors can also false alarm
when exposed to very high humidity or condensate forming within
a cooled duct, such as on the roof of a hospital in cool night air.
Aspirating systems have been successfully used in roof space
and duct environments worldwide because contaminants (dirt,
dust and moisture) can be filtered out before they reach the detection chamber. Maintenance is simple as the detector is located
below or remote from the ceiling space or duct thus providing a
more reliable and cost effective solution.

Summary
The significant fire risks, the dire consequences of fire, the challenges of evacuation and the operational cost of nuisance alarms
in healthcare facilities make fire a major concern. The challenges
of detection and the value that early warning can provide make
selection of the right fire detection equipment critical to life safety, service continuity and ongoing lifecycle costs.
The fire systems designer, when assessing the various applications
within such a facility should look to a mix and match of the equipment most suited to the individual risks within the facility. Only a
risk-based analysis and selection of equipment based on application
fitness for purpose will ensure the best balance of life safety, service
continuity and cost effectiveness in healthcare facilities.
ASD is a very flexible technology and has proven to be ideally
suited to specific areas and applications in healthcare facilities. It
offers fire systems designers a range of new solutions to the risks
and challenges of this environment.
I
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