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VISUAL ALARMS
An advisory to assure proper installation & safe operation

It is possible that some Ohio building department personnel, designers and installers of
alarm systems are unaware of the critical nature of compliance with ADAAG §4.28.3. and
the related provisions in NFPA 72. Improperly designed or installed strobe signalling
devices may trigger seizures in people with certain forms of epilepsy. Children (pre-school
and elementary aged) are particularly vulnerable.

We recommend Ohio plans examiners assure that adequate specification is clearly
identified on submitted construction documents and that field inspectors confirm that the
installers have verified the devices & flash rates are in compliance (see NFPA 72 — 96 § 6-

4.4.1 Spacing in Rooms.)

The 1999 edition of NFPA 72 has an expanded explanation of the requirements in its

ppendix:...
» "Testing has shown that high flash rates of high intensity strobe lights can pose a potential risk of seizure to
people with photosensitive epilepsy. To reduce risk, more than twe visible appliances are not permitted in any
field of view unless they are separated by at least 55 feet (16.8 m) or unless their flashes are synchronized.”

In addition to the above references in the building code, the U.S. Architectural &
Transportation Barriers Compliance Board (Access Board) has published the following
advisory in the rule change proposals currently being considered for ADAAG

e “Flash rates that exceed five flashes per second may be disturbing to persons with a photosensitivity, particularly
those with certain forms of epilepsy. Multiple, unsynchronized visual signals within a single space may produce a
composite flash rate that could trigger a photoconvulsive response in such persons. Therefore, installations that
may produce a composite rate in excess of 5 Hz should be avoided by decreasing the number of fixtures and raising
the intensity of lamps they contain, by decreasing the flash rate of multiple lamps, or by synchronizing the flash
rates of multiple fixtures.”

We have copied and attached an extracted portion (from pgs. 98-99) of the ADAAG
Manual, developed by the Access Board which provides commentary and explanation of the
issue from the entity who writes the ADAAG.

Although building departments have limited authority in existing buildings, building
~wners would be well advised to have their systems checked by qualified persons.
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Chapter 4.28 Alarms

Alarms [4.28]

Visual Alarms [4.28.3]

In general, it is not sufficient to install visual signals only at audible alarm locations, Audible alarms installed in cor-
ridors and lobbies can be heard In adjacent rooms but a visual signal can be observed only within the space it occu-
pies. Visual alarms are required tn halhways, lobbies, restrooms, and any other general usage and common use areas,
such as meeting and conference rooms, classrooms, cafeterias, employee break rooms, dressing rooms, examination
rooms and similar spaces. Visual alarms are not required in areas used solely as employee work areas or in mechan-
ical, electrical, or telephone closets, janitor's closets, or similar non-occupiable spaces. The technical requirements
apply to single-station and building-wide alarm systems and are based in part on research sponsored by the Access
Board as well as Underwriters Laboratories (UL). The requirements do not preclude use of zoned or coded alarm
systems.

Strobe Type and Color
Research indicates high-intensity xenon strobe lamps to be the most effective and white light the most discemible.
Colored lamps, particularly red, were found to be ineffective even at very high intensities.

Pulse Duration and Flash Rate _
Visual alarm strobes produce a repetitive burst of high-intensity light. The repetition of this pulse at a regular inter-
val is the flash rate. Pulse duration is the interval of the flash between signal build-up and decay and is limited as
specified so that the signal is not temporarily blinding. A flash rate cycle between one to three Hz (flashes per sec-
ond) is required based on research results.

Recommendation: Flash synchronization is an important consideration. Multiple strobes within a space, if not syn-
chronized, can produce a composite flash rate in excess of 3 Hz. For example, two strobes set at 3 Hz in a room
could generate a combined flash rate of 6 Hz. Flash rates above 5 Hz may trigger seizures in people with certain
forms of epilepsy. This is a particular concern in schools, since children frequently are more affected by photosen-
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Chapter 4.28 Alarms

sitivity than are adults. In spaces with multiple strobes, composite flash rates above 5 Hz should be avoided by syn-
chronizing or decreasing the flash rate. It may also be possible to decrease the number of strobes or increase the
spacing between them by increasing their intensity.

Intensity
To be effective, a visual signal (or its reflection from adjacent walls and ceiling) must be of an intensity that will raise

the overall light level sharply, but not be so intense as to be unsafe for direct viewing when installed at a specified
mounting height. Lamp intensity is given in effective candela (cd), measured in use at the source. In research test-
ing, 90% of subjects were alerted by a 75 cd signal mounted 50 feet away on the wall directly behind them.

Mounting Height

ADAAG specifies a signal height 80 inches above the highest floor level within the space or 6 inches below the ceil-
ing, whichever is lowes. (This can be measured to the centerline or to the bottom edge of the appliance). The 80
inch height is based on research indicating it to be the most effective for a 75 ¢d lamp. Itis also consistent with the
minimum headroom clearance required for protruding objects. However, photometric calculations of lamp intensity
for mounting heights of 80 and 96 inches show only nominal differences and can be practically considered to be
equivalent. In multi-purpose facilities where bleacher seating, athletic equipment, backdrops, or other moveable ele-
ments may at times be deployed or in libraries, convention centers and other building types where devices would not
be visible when installed at the specified height, optimal signal placement may require study and the development of
aliernative intensity and placement calculations as an "equivalent facilitation” which permits departures from
ADAAG specifications if equal or greater access is provided. What is most important is that strobes, whether pro-
jecting from walls or suspended from ceilings, be at least 6 inches below the ceiling plane to minunize sinoke obscu-

ration.

{ocation and Spacing
Rooms with an area than can be circumscribed by a circle 3¢ feet in radius can be covered by a single centrally locat-

ed strobe of 75 cd. For very small rooms, such as examination, toilet, and dressing rooms, a single strobe of lesser
intensity may well be suffictent as an equivalent facilitation.

Recommendations: In general, it is recommended that famp intensity and spacing be maximized to allow the mini-
mum number of fixtures within a room or space. Large high-ceilinged spaces may be best served by suspended flash
tubes of very high intensity. (Lamps up to 1000 cd are available for such applications). Specifiers may be motivat-
ed to standardize on a minimum-candela fixture because they are less expensive to purchase and connect, more avail-
able, and simplify inventorying. This can lead to close spacing of low-intensity lamps, which is discouraged because
of the effect of composite flashes on people with photosensitivity. It may be possible to serve some large rooms or
corridot sections with a single appliance located on a perimeter wall or suspended below the ceiling so that the sig-
nal can spread throughout the space without obstruction by furnishings, equipment, ¢r room geometry.

89



