FIRE PROTECTION SYSTEMS

been fully complied with and that the fire department has
received satisfactory instruction on the operation, both auto-
matic and manual, of the system.

Exception: In buildings of phased construction, a tempo-
rary certificate of occupancy, as approved by the fire code
official, shall be allowed, provided that those portions of the
building to be occupied meet the requirements of this sec-
tion and that the remainder does not pose a significant haz-
ard to the safety of the proposed occupants or adjacent
buildings.

909.20 Maintenance. Smoke control systems shall be main-
tained to ensure to a reasonable degree that the system is capa-
ble of controlling smoke for the duration required. The system
shall be maintained in accordance with the manufacturer’s
instructions and Sections 909.20.1 through 909.20.5.

909.20.1 Schedule. A routine maintenance and operational
testing program shall be initiated immediately after the
smoke control system has passed the acceptance tests. A
written schedule for routine maintenance and operational
testing shall be established.

909.20.2 Written record. A written record of smoke con-
trol system testing and maintenance shall be maintained on
the premises. The written record shall include the date of the
maintenance, identification of the servicing personnel and
notification of any unsatisfactory condition and the correc-
tive action taken, including parts replaced.

909.20.3 Testing. Operational testing of the smoke control
system shall include all equipment such as initiating
devices, fans, dampers, controls, doors and windows.

909.20.4 Dedicated smoke control systems. Dedicated
smoke control systems shall be operated for each control
sequence semiannually. The system shall also be tested
under standby power conditions.

909.20.5 Nondedicated smoke control systems.
Nondedicated smoke control systems shall be operated for
each control sequence annually. The system shall also be
tested under standby power conditions.

SECTION 910
SMOKE AND HEAT VENTS

910.1 General. Where required by this code or otherwise
installed, smoke and heat vents or mechanical smoke exhaust
systems and draft curtains shall conform to the requirements of
this section.

Exceptions:

1. Frozen food warehouses used solely for storage of
Class I and II commodities where protected by an
approved automatic sprinkler system.

2. Where areas of buildings are equipped with early sup-
pression fast-response (ESFR) sprinklers, automatic
smoke and heat vents shall not be required within
these areas.

1 910.2 Where required. Smoke and heat vents shall be
installed in the roofs of one-story buildings or portions thereof
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occupied for the uses set forth in Sections 910.2.1 through
910.2.3.

910.2.1 Group F-1 or S-1. Buildings and portions thereof
used as a Group F-1 or S-1 occupancy having more than
50,000 square feet (4645 m?) of undivided area.

Exception: Group S-1 aircraft repair hangars.

910.2.2 High-piled combustible storage. Buildings and
portions thereof containing high-piled combustible stock or
rack storage in any occupancy group when required by Sec-
tion 2306.7.

910.2.3 Exit access travel distance increase. Buildings
and portions thereof used as a Group F-1 or S-1 occupancy
where the maximum exit access travel distance is increased
in accordance with Section 1016.2.

910.3 Design and installation. The design and installation of
smoke and heat vents and draft curtains shall be as specified in
Sections 910.3.1 through 910.3.5.2 and Table 910.3.

910.3.1 Design. Smoke and heat vents shall be listed and
labeled to indicate compliance with UL 793.

910.3.2 Vent operation. Smoke and heat vents shall be
capable of being operated by approved automatic and man-
ual means. Automatic operation of smoke and heat vents
shall conform to the provisions of Sections 910.3.2.1
through 910.3.2.3.

910.3.2.1 Gravity-operated drop out vents. Automatic
smoke and heat vents containing heat-sensitive glazing
designed to shrink and drop out of the vent opening when
exposed to fire shall fully open within 5 minutes after the
vent cavity is exposed to a simulated fire represented by a
time-temperature gradient that reaches an air tempera-
ture of S00°F (260°C) within 5 minutes.

910.3.2.2 Sprinklered buildings. Where installed in
buildings equipped with an approved automatic sprin-
kler system, smoke and heat vents shall be designed to
operate automatically.

910.3.2.3 Nonsprinklered buildings. Where installed
in buildings not equipped with an approved automatic
sprinkler system, smoke and heat vents shall operate
automatically by actuation of a heat-responsive device
rated at between 100°F (56°C) and 220°F (122°C) above
ambient.

Exception: Gravity-operated drop out vents comply-
ing with Section 910.3.2.1.

910.3.3 Vent dimensions. The effective venting area shall
not be less than 16 square feet (1.5 m?) with no dimension
less than 4 feet (1219 mm), excluding ribs or gutters having
a total width not exceeding 6 inches (152 mm).

910.3.4 Vent locations. Smoke and heat vents shall be
located 20 feet (6096 mm) or more from adjacent lot lines
and fire walls and 10 feet (3048 mm) or more from fire bar-
rier walls. Vents shall be uniformly located within the roof
area above high-piled storage areas, with consideration
given to roof pitch, draft curtain location, sprinkler location
and structural members.
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TABLE 910.3

FIRE PROTECTION SYSTEMS

REQUIREMENTS FOR DRAFT CURTAINS AND SMOKE AND HEAT VENTS?

MAXIMUM DISTANCE
MAXIMUM AREA TO VENTS FROM
OCCUPANCY GROUP DESIGNATED MINIMUM DRAFT | FORMED BY DRAFT | VENT-AREA-TO |MAXIMUM SPACING| WALL OR DRAFT
AND COMMODITY | STORAGE HEIGHT | CURTAIN DEPTH CURTAINS FLOOR-AREA | OF VENT CENTERS CURTAIN®
CLASSIFICATION (feet) (teet) {square feet) RATIO® (feet) (feet)
0.2xH¢
Group F-1 and S-1 — but > 4 50,000 1:100 120 60
High-piled storage <20 6 10,000 1:100 100 60
(see Section 910.2.3)
LIV >20<40 6 8,000 1:75 100 55
(Option 1)
High-piled storage <20 4 3,000 1:75 100 55
(see Section 910.2.3)
LV >20<40 4 3,000 1:50 100 50
(Option 2)
High-piled storage <20 6 6,000 1:50 100 50
(see Section 910.2.3)
High hazard >20<30 6 6,000 1:40 90 45
(Option 1)
High-piled storage <20 4 4,000 1:50 100 50
(see Section 910.2.3)
High hazard >20<30 4 2,000 1:30 75 40
(Option 2)

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m?,

a. Requirements for rack storage heights in excess of those indicated shall be in accordance with Chapter 23. For solid-piled storage heights in excess of those indi-
cated, an approved engineered design shall be used.

b. The distance specified is the maximum distance from any vent in a particular draft curtained area to walls or draft curtains which form the perimeter of the draft cur-
tained area.

¢. Where draft curtains are not required, the vent area to floor area ratio shall be calculated based on a minimum draft curtain depth of 6 feet (Option 1).

d. “H” is the height of the vent, in feet, above the floor.
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910.3.5 Draft curtains. Where required, draft curtains shall where:

be provided in accordance with this section. C = Capacity of mechanical ventilation required, in cubic

Exception: Where areas of buildings are equipped with feet per minute (m?/s).
ESFR sprinklers, draft curtains shall not be provided
within these areas. Draft curtains shall only be provided
at the separation between the ESFR sprinklers and the

conventional sprinklers.

910.3.5.1 Construction. Draft curtains shall be con-
structed of sheet metal, lath and plaster, gypsum board or
other approved materials that provide equivalent perfor-
mance to resist the passage of smoke. Joints and connec-
tions shall be smoke tight.

910.3.5.2 Location and depth. The location and mini-
mum depth of draft curtains shall be in accordance with
Table 910.3.

910.4 Mechanical smoke exhaust. Where approved by the
fire code official, engineered mechanical smoke exhaust shall
be an acceptable alternative to smoke and heat vents.

910.4.1 Location. Exhaust fans shall be uniformly spaced

A = Area of roof vents provided in square feet (m?) in
accordance with Table 910.3.

910.4.3 Operation. Mechanical smoke exhaust fans shall
be automatically activated by the automatic sprinkler sys-
tem or by heat detectors having operating characteristics
equivalent to those described in Section 910.3.2. Individual
manual controls for each fan unit shall also be provided.

910.4.4 Wiring and control. Wiring for operation and con-
trol of smoke exhaust fans shall be connected ahead of the
main disconnect and protected against exposure to tempera-
tures in excess of 1,000°F (538°C) for a period of not less
than 15 minutes. Controls shall be located so as to be imme-
diately accessible to the fire service from the exterior of the
building and protected against interior fire exposure by fire
barriers having a fire-resistance rating not less than 1 hour.

within each draft-curtained area and the maximum distance
between fans shall not be greater than 100 feet (30 480 mm).

910.4.2 Size. Fans shall have a maximum individual capac-
ity of 30,000 cfm (14.2 m?3/s). The aggregate capacity of
smoke exhaust fans shall be determined by the equation:

C=Ax300 (Equation 9-10)
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910.4.5 Supply air. Supply air for exhaust fans shall be pro-
vided at or near the floor level and shall be sized to provide a
minimum of 50 percent of required exhaust. Openings for
supply air shall be uniformly distributed around the periph-
ery of the area served.

910.4.6 Interlocks. On combination comfort air-han-
dling/smoke removal systems or independent comfort
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air-handling systems, fans shall be controlled to shut down
in accordance with the approved smoke control sequence.

SECTION 911
EXPLOSION CONTROL

911.1 General. Explosion control shall be provided in the fol-
lowing locations:

1. Where a structure, room or space is occupied for pur-
poses involving explosion hazards as identified in Table

2. Where quantities of hazardous materials specified in
Table 911.1 exceed the maximum allowable quantities
in Table 2703.1.1(1).

Such areas shall be provided with explosion (deflagration)
venting, explosion (deflagration) prevention systems, or barri-
cades in accordance with this section and NFPA 69, or NFPA
495 as applicable. Deflagration venting shall not be utilized as
a means to protect buildings from detonation hazards.

911.2 Required deflagration venting. Areas that are required
to be provided with deflagration venting shall comply with the
following:

1. Walls, ceilings and roofs exposing surrounding areas

911.1. shall be designed to resist a minimum internal pressure
TABLE 911.1
EXPLOSI!ON CONTROL REQUIREMENTS
EXPLOSION CONTROL METHODS
Exptlosion (deflagration) venting
Barricade or explosion (deflagration)
MATERIAL CLASS construction prevention systems
Hazard Category
Combustible dusts® — Not required Required
Cryogenic fluids Flammable Not required Required
Division 1.1 Required Not required
Division 1.2 Required Not required
. Division 1.3 Not required Required
Explosives Division 1.4 Not required Required
Division 1.5 Required Not required
Division 1.6 Required Not required
Gaseous Not required Required
Flammable gas Liquefied Not required Required
- IA® Not required Required
Flammable liquids B¢ Not required Required
. . Unclassified detonable Required Not permitted
Organic peroxides 1 Required Not permitted
Oxidizer liquids and solids 4 Required Not permitted
Pyrophoric Gases Not required Required
4 Required Not permitted
Unstable (reactive) 3 detonable Required Not permitted
3 nondetonable Not required Required
AT . 3 Not required Required
Water-reactive liquids and solids 2 Not required Required
Special Uses
Acetylene generator rooms — Not required Required
Grain processing — Not required Required
Liquefied petroleum gas distribution facilities — Not required Required
. . Detonation Required Not permitted
Where explosion hazards exist¢ Deflagration Not required Required

a. Combustible dusts that are generated during manufacturing or processing. See definition of Combustible Dust in Chapter 2.

b. Storage or use.
c. In open use or dispensing.

d. Rooms containing dispensing and use of hazardous materials when an explosive environment can occur because of the characteristics or nature of the hazardous

materials or as a result of the dispensing or use process.

e. A method of explosion control shall be provided when Class 2 water-reactive materials can form potentially explosive mixtures.
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