tis estimated that 72% of mission-
E critical applications experience nine
hours of downtime per year. Further,
90% of businesses go bankrupt within two
years of a significant IT failure.

The biggest risk to continuous
operation within a computer room after
a fire is the smoke damage to electrical
equipment, not the flames. This article
discusses smoke detection systems and
their role in the prevention of fire and
smoke contamination within a mission-
critical facility.

Today's computing technology is
becoming smaller and therefore requires
[ less space, but the heat being dissipated
by the digital hardware is also increasing.
The result is that the heat density on the
chip and in the cabinet is growing at an
unprecedented rate.

In fact, with the processing density and
power consumption of blade servers it is
not uncommon for standard 47U cabinets
to consume in excess of 21KW. That's a lot
of heat!

This high heat load requires significant
cooling via the computer room air
conditioning (CRAC) system to remove
the heat generated within equipment
cabinets. Failure to cool this equipment
will result in equipment over-heating, and
the potential for a fire.

Mechanical cooling and airflow
movement is an essential parameter
within the fire detection design and is
discussed further in this article.

The detection strategy

Within a data centre the type of
smoke generated and the dynamics of
the airflow create a challenge for the
fire engineer to design an effective fire
detection system. And it is the detection
of smoke that is the most critical part of
the fire protection system.

| Where there’s smoke...
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Figure 1: Smoke damage probability

Traditional smoke detectors are
known as early warning smoke detectors
(EWSDs), or conventional spot type
detectors, and are of ionisation or
photoelectric type. lonisation detectors
were designed to detect very small
particles such as the type produced by
flammable liquids. Photoelectric detectors
detect larger particles such as those
produced by materials like plastics. Given
this, photoelectric detectors are more
suitable to detect the fire type we expect
within a computer facility, however
there are other factors contributing to a
photoelectric detector’s deficiency within
these environments.

Within the fire industry, detectors are
categorised as an EWSD or a very early
warning smoke detector (VEWSD).

An EWSD system provides detection
of a fire prior to the time it becomes
threatening to the occupants of a
building. Generally this is the time that
smoke is visible.

This visible and hot smoke will
eventually enter the smoke detection
chamber and trigger the alarm to alert
the occupants that a fire has commenced.
However, if a computer terminal had a
fault within the electronics resulting in a
thermal event; it may smoulder for hours
before a flame ignites.
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With the flow-on effects of smoke damage potentially costing a company thousands of dollars,
it makes sense to act early... “very” early, writes smoke detector manufacturer Ktralis.

We refer to the smouldering stage as
the incipient stage to a fire, and during
this incipient stage the human eye will
not see the particles but the human nose
may smell them. EWSDs are not sensitive
enough to detect smoke at the incipient
stage of an electrical fire. For this you will
require a VEWSD as this stage of a fire
could last for hours, or even days.

The affects of smoke contamination

So why is the detection of smoke at the
earliest possible stage important?

The biggest risk to the continuous
operation within a computer room facility
is smoke damage to electrical equipment,
not the fire. In fact, according to the USA
Federal Commission of Communications,
95% of all damage within these facilities is
non-thermal.

The by-products of smoke from PVC and
digital circuit boards are gases such as
hydrogen chloride (HCL), which will cause
corrosion of IT equipment.

Figure 1 shows the possible increased
risk of failure with an increase of
particulates in a computer room. Even
at 16pg/cm? there is moderate corrosion
with long-term effects on electronics. At
30pg/cm? the corrosion is active and the
effects are short-term. Above this the
damage to equipment is detrimental to
ongoing performance.

Aspirating smoke detection

Aspirating smoke detection (ASD)
systems are quite different from
conventional spot-type smoke detectors in
that they are ‘active’, constantly sampling
the air from multiple points throughout
the environment.

ASDs are not totally dependant on
thermal energy being transported by
the smoke to the detector. They typically
comprise a number of small-bore pipes



laid out above or below a ceiling in parallel
runs, some metres apart. Small holes, also
some metres apart, are drilled into each
pipe to form a matrix of sampling points,
providing an even distribution across the
ceiling. Air or smoke is drawn into the
pipes through the holes and onward to a
very sensitive smoke detector mounted
nearby, using the negative pressure of an
aspirator (see Figure 2).

The Xtralis VESDA aspirating smoke
detector, for example, is a form of air
pollution monitor. It has sensitivity some
hundreds of times higher than conventional
smoke detectors, yetits false alarm rate is
exceptionally low. This reliability comes
from its high immunity to the major sources
of false alarms - dust, draughts and electrical
interference. Accordingly, the entire zone is
monitored for the early symptoms of over-
heating materials, possibly hours before a
fire develops. This allows plenty of time for
human intervention.

How much smoke should we detect?
Obscuration as a unit of measurement
has become the standard definition of
smoke detector sensitivity used in the
industry today.
Obscuration is the effect that smoke
has on reducing visibility; higher

Figure 2: Air sampled through a capillary and sampling point.

obscuration levels, lowering visibility.
The typical smoke detection
sensitivities for smoke detectors are:
* Photoelectric: 2 - 12% obscuration/m;
e Beam: 10 - 25% obscuration/m;
* Air sampling: 0.005 - 20% obscuration/m.
Tests performed by Xtralis have shown
that by burning a measured length of
wire within a controlled room you can
determine the resulting obscuration/m. For
example, in a room with a volume of 350m?,
burning the insulation from approximately

1m of 18AWG wire would produce 0.1%
obscuration/m at ceiling level.

The amount and colour of smoke
created in a computer room during a fire
is dependent on the type and amount of
material burned. Smouldering combustion
of a printed circuit board may produce a
heat release rate of 1-2kW while the heat
release rate of a single resister is as low
as 10W. In comparison, the heat released
from a paper basket fire may be
between 2-4kW. >

l concentrations of smoke result in higher






