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ELEVATOR FIRE PROTECTION DESIGN IN STATE-OWNED BUILDINGS

The purpose of this document is to provide information to designers on cost-effective fire
protection alternatives for elevator shafts and machine rooms in State-owned buildings.
Any guestions, comments, or information requests should be directed to the State Property
Plan Review Section, at 919-661-3880 x242. Our E-mail address is: jroberts@ncdoinet

ANSI's A17.1 imposes very strict (and expensive) requirements when sprinkler protection is
installed in an elevator shaft or machine room. This has caused us to carefully examine the
need for sprinkler protection in those spaces, and to propose optional, alternative measures
which provide acceptable fire protection at lower cost.

A17.1 requires both a smoke detector and a separate heat detector adjacent to any sprinkler
head(s) in elevator shafts and machine rooms. The smoke detectors are to initiate recall if
smoke occurs there. The heat detectors, required to be more sensitive than the sprinklers,
operate a shunt trip breaker to cut off all power to the elevator systems except car support.
ey may also be used to open an electric valve to let water into the sprinkler pipe serving
those spaces, so the fire will be suppressed when the sprinkler head subsequently opens.
This arrangement prevents the possibility of water on the equipment while it's powered.

Smoke and heat detectors require periodic maintenance and testing. Any installed within
an elevator shaft will be very difficult to access, and therefore very expensive to service.
This makes it likely they will not be serviced as needed, and the smoke detectors may then
become a source of frequent nuisance alarms. Also, shunt trip breakers are very expensive
and the entire arrangement increases installation complexity and cost.

Traction elevators pose minimal risk of fire due to the very limited quantity of combustible
materials present in the equipment itself, plus the fact that machine rooms are kept locked
and off-limits for storage. Any sprinkler water spraying on traction elevator equipment,
especially the brake, could be very dangerous to passengers in the elevator car.

Hydraulic elevator machine rooms pose a very serious risk of fire, due to the combustible
hydraulic fluid used. We experienced a hydraulic elevator machine room fire that burned
a 1.5-hour, “B” label door off its frame, broke out into the hallway, and gutted one entire
floor of an unsprinklered university building. Hydraulic elevator shafts have very small
risk of fire, even if some fluid has leaked around the piston. A cigarette dropped down the
shaft would not normally be expected to ignite such ﬁuid, unless it first ignited trash that
had been allowed to accumulate and that fire was on top of the leaked hydraulic fluid.

For the reasons discussed above, we accept the following OFTIONAL design criteria for
cost-effective, alternative fire protection of elevator systems in State-owned buildings:
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The following design criteria apply to both traction and hydraulic elevators:

1. The Code and NFFA 13 already permit sprinklers to be omitted in elevator shafts that
have the required construction (either 1 or 2-hour fire rating) provided the elevator car
meets ANSI A17.1 and any hydraulic fluid is FM tested and approved as fire-resistant.”

I{iﬁarding hydraulic elevators with combustible fluid (the type commonly used), we

will accept omission of the elevator shaft sprinklers if the enclosure is 2-hour fire rated

and the machine room is protected as indicated in (5), below. For traction elevators,
the rated enclosure must also include the machine room, because it is open to the shaft.

2. Without sprinklers present in the elevator shafts, neither ANSI nor the Building Code
requires smoke or heat detectors there, and there would be no solenoid valves. Also, if
sprinklers in the machine room are permitted to be omitted (see below), there is no
need for shunt trip breakers to cut off elevator power prior to any possible water flow.
The net result is substantially reduced construction costs and maintenance problems.

In new construction, provide smoke detectors in elevator machine rooms and lobbies,
with the fire alarm control unit arranged for elevator recall signals in accordance with
ANSI A17.1. For best response, use ionization type detectors for traction elevators and
photoelectric type detectors for any hydraulic machine rooms.

L2

NOTE: When fire alarm systems are being installed or renovated, and NO slevator work is to be done, smoke
detectors are permitted to be installed in the lobbies snd/or machine rooms of existing elevators just for detection
purpases (not for recall).  They are for building protection only and, therefore, no elevator inspection is required.
Ideally, provision should be made for future interconnections with the elevator systemis) for fire recall purposss.

The following additional criteria apply to traction elevator machine rooms:

4. Sprinklers are also permitted to be omitted in all traction elevator machine rooms, due
to their very low gﬂtﬂ*nﬁal for fire, provided that those rooms have a fire rating equal to
that required by Code for the shaft (1 or 2-hours, as applicable for the building height).

The following additional criteria apply to hvdraulic elevator machine rooms:

3. New hydraulic elevator machine rooms in fully sprinklered buildings: As an alternate
to the required sprinkler protection, we will accept the use of a listed dry chemical fire
suppression system, with a 1-hour fire rated enclosure for the room. However, we
permit fire suppression to be deleted if the hydraulic fluid is FM tested and approved
as fire-resistant,” a prominent sign to that effect is posted in the machine room, and a
2-hour fire rated enclosure is provided as a safeguard against use of the wrong fluid.

6. New hydraulic elevator machine rooms in buildings NOT protected by sprinklers: We
strongly recommend the use of a listed dry chemical fire suppression system, with a 1-
hour fire rated enclosure for the room. However, the fire suppression is not needed if
the hydraulic fluid is FM tested and approved as fire-resistive,” a prominent sign to
that effect is posted in the machine room, and a 2-hour fire rated enclosure is provided
as a safeguard against use of the wrong fluid. * Such fluid are usually synthetic polyol esters
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