Once again, The Word invites you
to travel into the dark realm of
subjects that are sometimes misun-
derstood by home inspectors. The
Word hopes you will find this trip
informative and maybe a little
entertaining.

The Word’s subject this month is
smoke alarms and carbon monoxide
alarms. The Word finds this subject
interesting because there's a lot
more to dealing with these devices
than just pressing the test button.
By the way, smoke alarms and smoke
detectors are not the same. A smoke
alarm is a self-contained device
including the smoke sensor and an
alarm. A smoke detector contains a
smoke sensor and is intended to be
a part of an alarm system.

Remember that The Word covers general
principles. Something you see in the field
isn’t always wrong just because it doesn’t
comply with a general principle. Local
building codes and their interpretations,
manufacturer’s instructions and engineered
designs trump general principles.

Alarms Save Lives

There’s little dispute that smoke alarms and
carbon monoxide alarms can save lives
assuming, of course, that they are installed
correctly and functioning properly. These
relatively inexpensive devices provide some
of the best bang for the buck of any health
and safety requirements. In fact, these
devices are considered to be so important
that updating homes to current standards
may be required in some cases. The Word
did this in a 1980 home that he and his
wife remodeled.
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‘The International Residential Code (IRC)
requires updating smoke alarms and carbon
monoxide alarms to current standards when
work requiring a permit is performed. The
update exceptions involve exterior work
such as roof coverings and wall claddings,
and work involving only plumbing and
mechanical systems.

Exceptions exist that relieve smoke alarm
hard-wiring and interconnection require-
ments that would require disturbing finish
surfaces. Interconnection can be accom-
plished with listed wireless technology.
Interpretation and enforcement of these
updating requirements and exceptions
vary widely between jurisdictions,

Fire Types and Smoke Alarm

Types Are Different

Fires often start in one of two ways. Some
fires start by producing a lot of flame, but
little smoke. Other fires start by produc-
ing a lot of smoke, but little flame. There
are two types of smoke alarms. The most
common type is the ionization alarm. The
less common type is the photoelectric
alarm. Each type of alarm responds differ-
ently to each type of fire, so it’s very impor-
tant to have the right type of alarm. Having
the wrong type of alarm can be fatal.

A photoelectric alarm works by shining a
light above a sensor at a 90" angle to the
light. Smoke entering the alarm disrupts
the light, reflects some of the light toward
the sensor and triggers the alarm. Photo-
electric alarms are good at detecting smoky
(smoldering) fires, which is the way many
home fires start. They are slightly less
responsive than ionization alarms at
detecting flaming fires.

An ionization alarm works by using radio-
active material to ionize the area between
two sensors and allow the flow of electricity
between the sensors. Smoke entering the
sensor disrupts the flow of electricity and
triggers the alarm. Ionization alarms are
slightly better than photoelectric alarms at
detecting flaming fires. They are signifi-
cantly less responsive at detecting smoky
fires, and in fact, may not even activate until
it's too late, if at all.

It is usually not possible to identify the
smoke alarm type by looking at it from
below. The type is usually on the back
and requires removing the alarm from its
mounting bracket to identify its type.

False (Nuisance) Alarms

The best smoke alarm in the world is use-
less if it has been disconnected or removed.
False alarms, caused by activities such

as cooking or burning candles, motivate
people to disconnect or remove the alarms.
A disconnected alarm might be very diffi-
cult to detect visually during a home inspec-
tion. Some alarms have no visible indication
whether or not they are receiving power.
Newer alarms have an indicator that at least
shows if they are receiving power, and some
even show by the indicator’s color where the
power is coming from (for example, green

= house power and red = battery). There are
several places where smoke alarms shouldn’t
be installed to help avoid false alarms. The
Word lists these places later in this article.

lonization alarms are more prone to false
alarms than are photoelectric alarms.
Alarms that combine ionization and photo-
electric sensors in one unit can have higher
rates of false alarms than single-sensor
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alarms. False alarm rates, by themselves,
are a good reason to avoid using ionization
alarms.

Inspection Standard

The new ASHI Standard of Practice (SoP)
requires that you report the presence or
absence of smoke alarms and carbon mon-
oxide alarms. There is no ASHI require-
ment to inspect or test smoke alarms and
carbon monoxide alarms, and there is no
ASHI requirement to identify the type of
smoke alarm. Other standards may have
other requirements regarding smoke and
carbon monoxide alarms, so be sure to
comply with any standards that apply to
you. http://www.ashireporter.org/
Homelnspection/Articles/ASHI-
Smoke-Alarm/2606.

Smoke Alarm Testing

Being a conscientious inspector, you may
want to go beyond the minimum standard
and test the alarm. Be careful—testing
alarms and reporting the results can be

a case in which no good deed goes
unpunished.

When you test an alarm by pressing the
“test” button, you may be testing only the
sound-producing device. You may not be
testing the alarm's sensor. There are UL-
listed aerosol smoke products for testing
smoke sensors, but such testing goes way
beyond the SoP requirements. Do not use a
smoke pen or other unlisted smoke-generat-
ing device to test a smoke alarm, The result
could be inaccurate and you could damage
the alarm.

Thc alarm won't activate if the sensor
isn't functioning and, as we now know,
pressing the “test” button may not test the
sensor. Thus, pressing the “test” button
doesn't ensure that the alarm will function
as intended during an actual fire or under
carbon monoxide conditions. It’s critical
that you inform your clients about this
distinction if you “test” smoke and carbon
monoxide alarms and report the test results.

Illustration 1

Alarm Service Life

How often do you see smoke alarms in
older homes that are obviously the original
alarms? The Word sees this all the time.
‘These alarms may be useless and may, in
fact, be dangerous because they provide a
false sense of security.

Many smoke alarm manufacturers recom-
mend replacing smoke alarms after about
10 years. Sure, they want to sell more
alarms, but there's also a valid reason for
this recommendation. The s¢nsors in these
alarms degrade over time and may fail to
function. As we've discussed, if the sensor
fails, the alarm is useless.

Carbon monoxide alarms have a shorter
service life of approximately five to seven
years. The difference between smoke alarm
and carbon monoxide alarm life expectan-
cies makes it problematic to combine these
alarms into one device. The carbon mon-
oxide part could fail before the smoke part,
rendering the device only partially func-
tional. You may want to alert your clients
to this service life difference for their future
maintenance plans.

Smoke Alarm Locations

The minimum requirement of a smoke
alarm in each bedroom and in the hallway
near the bedrooms is widely known. What
constitutes “near” the bedrooms is open to
interpretation. The Word has seen distances
ranging between 10 and 40 feet. Bedrooms
located in different parts of a home should
have a smoke alarm in the hallway near
each bedroom area.

‘The 2015 IRC adds a new required location.
A smoke alarm should be installed not less
than three feet horizontally from the door
of a bathroom containing a tub or a shower.
Anyone singing in the shower needs to hear
the alarm, too.

Ar least one smoke alarm is required on
each story, including basements and
habitable attics, but not including crawl
spaces and uninhabitable attics. In fact,
smoke alarms and carbon monoxide alarms
shouldn't be installed in crawl spaces and
attics because the alarms don't function
properly in these dirty and unconditioned
environments, See Illustrations 1 and 2 for
general location requirements.

Smoke alarm location requirements for
split-level homes can be confusing, A smoke
alarm is required only on the upper level if
there is no door between levels and if the
upper level is less than one full story above
the lower level. Some jurisdictions require

a smoke alarm on each level of a split-level
home, and manufacturers usually recom-
mend this as well.

The ideal smoke alarm location is on the
ceiling at least four inches away from the
wall. Installation on the wall is acceptable
if the top of the case is at least four inches
and less than 12 inches from the ceiling,
The four-inch distance helps avoid dead-air
spots that may prevent smoke from reaching
the sensor, Smoke tends to collect near the
ceiling, so the 12-inch distance helps ensure
that rising smoke reaches the sensor
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(see phato to the right). Look for this. The
Word had two alarms moved during his
remodel because of this issue,

moke alarms should not be installed

near combustion sources such as in
garages and near combustion equipment
such as furnaces, boilers, water heaters and
fireplaces of all types. Some manufacturers
recommend at least 20 feet of separation.
Nuisance activation is also common when
smoke alarms are installed in kitchens. The
2015 IRC prohibits installing most ioniza-
tion-type alarms within 20 feet horizontally
from a permanently installed cooking appli-
ance. Photoelectric-type alarms may not be
installed within six feet horizontally from a
permanently installed cooking appliance.

Other places that smoke alarms should not
be installed include the following:

* inside bathrooms and laundry rooms (due
to high humidity);

* near fans, HVAC supplies and returns,
and operable windows (air currents could
prevent smoke from reaching the sensor);
and

* near florescent lights (electrical interfer-
ence with the sensor).

Carbon Monoxide Alarm Locations

In new construction, at least one carbon
monoxide alarm is required in homes with
a fuel-burning appliance and in homes with
an attached garage. Remember that a fire-
place is a fuel-burning appliance. The alarm
should be located near the bedrooms and

if the bedrooms are widely separated or are
on different stories, then multiple alarms
are required.

The 2015 IRC adds a new location require-
ment. A carbon monoxide alarm should

Hllustration 2

be installed in a bedroom if a fuel-burning
appliance is installed in the bedroom or in
an attached bathroom. Examples of fuel-
burning appliances include fireplaces,
gas-burning fireplaces and unvented

room heaters.

Carbon monoxide alarm location restric-
tions are similar, but not identical, to smoke
alarms. The four-inches-from-the-ceiling
corner, dead-air location restriction applies,
as do the restrictions involving combustion
sources, high humidity, fans and operable
windows and kitchens,

The 12-inches-to-ceiling-location restric-
tion does not apply to carbon monoxide
alarms. In fact, a lower location on a wall
may be advantageous in providing a more
rapid response to the presence of carbon
monoxide. Just be sure that the alarm is
above the reach of children.

Alarm Installation
Smoke alarm installation requirements
include the following:

* connection of all smoke alarms to each
other such that if one alarm is activated,
all alarms will sound (interconnection may
be hard-wired or wireless);

* primary power provided by the building’s
utility power source;
* backup power provided by a battery in

case the fire disrupts the building’s utility
power.

Carbon monoxide alarms are not required
to be connected to each other, but the 2015
IRC requires them to be powered by the
building’s utility power source with battery
backup.

The Bottom Line

The best inspections and reports go beyond
simply listing deficiencies. They educate
clients about important maintenance and
safety issues. The Word recommends that
you include the following in your reports:

1. Photoelectric smoke alarms are the rec-
ommended type and you did not verify
the type of alarm.

2. Smoke alarms and carbon monoxide
alarms have a limited service life and you
did not verify the age of the alarm.

3. Testing smoke and carbon monoxide
alarms may not guarantee that the alarms
will function as intended during actual
emergency conditions.

4. Smoke alarms and carbon monoxide
alarms should be installed according to
the manufacturer’s instructions and you
did not verify complete compliance with
those instructions.

Adding these statements will go a long way
toward educating your clients about these
important safety devices and may help
protect you if a problem occurs.

emo to the gods of safety: The Word

does not reside on Mt. Olympus (just
at its base) and welcomes other viewpoints.
Send your lightning bolts or emails to
Bruce@DreamHomeConsultants.com. The
thoughts contained herein are those of

The Word. They are not ASHI standards

or policies. gz

Bruce is the founder and president of

Dream Home Consultants, and the author
of Everybody's Building Code, written to help
home inspectors understand the International
Residential Code.

Bruce has been building and inspecting homes
since 1987. He currently serves on the ASHI
Board of Directors. He is a certified Residential
Combination Inspector, a licensed contractor in
Arizona, Florida and North Carolina,

To read more of Bruce’s articles or if you need
a presenter at your next chapter event, go to
www.dreamhomeconsultants.com,
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