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3.3.8 Array.

3.3.8.1 Closed Array (Palletized, Solid-Piled, Bin Box, and Shelf Storage).
A storage arrangement where air movement through the pile is restricted because of 6 in.
(150 mm) or less vertical flues. (AUT-SSD)

3.3.8.2 Closed Array (Rolled Paper).
A vertical storage arrangement in which the distances between columns in both directions are
short [not more than 2 in. (50 mm) in one direction and 1 in. (25 mm) in the other]. (AUT-SSD)

3.3.8.3* Open Array (Palletized, Solid-Piled, Bin Box, and Shelf Storage).
A storage arrangement where air movement through the pile is enhanced because of vertical
flues larger than 6 in. (150 mm). (AUT-SSD)

3.3.8.4 Open Array (Rolled Paper).
A vertical storage arrangement in which the distance between columns in both directions is
lengthy (all vertical arrays other than closed or standard). (AUT-SSD)

3.3.8.5* Standard Array (Rolled Paper).
A vertical storage arrangement in which the distance between columns in one direction is short
[1in. (25 mm) or less] and is in excess of 2 in. (50 mm) in the other direction. (AUT-SSD)
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.154 Pallet.

3.3.154.1* Conventional Pallet.
A material-handling aid designed to support a unit load with openings to provide access for
material-handling devices. (See Figure A.3.3.154.1.) (AUT-SSD)

3.3.154.2 Plastic Pallet.
A pallet having any portion of its construction consisting of a plastic material. (AUT-SSD)

3.3.154.3* Reinforced Plastic Pallet.
A plastic pallet incorporating a secondary reinforcing material (such as steel or fiberglass)
within the pallet. (AUT-SSD)
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3.3.215.4 Sprinkler Types.
The following sprinklers are defined according to design and/or performance characteristics.
(AUT-SSI)
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3.3.215.4.5* Early Suppression Fast-Response (ESFR) Sprinkler.
A type of fast-response sprinkler that has a thermal element with an RTI of 50 (meters-

seconds)"Z or less and is listed for its capability to provide fire suppression of specific high-
challenge fire hazards. (AUT-SSI)
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General Requirements for Storage

ENHANCED CONTENT Bxpand $

20.1 General.
This chapter shall provide the necessary steps for identifying commodity, storage arrangements,
storage heights, and clearances as well as general protection criteria for storage conditions relative

to Chapters 21 through 25.
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20.2 Protection of Storage.

Protection of storage shall follow the following criteria:

(1) Identify the storage commodity class in accordance with Sections 20.3 and 20.4.

(2) Identify the method of storage in accordance with Section 20.5.

(3) Establish storage height, building height, and associated clearances in accordance with
Section 20.9.

(4) Define the general protection criteria that are common to all storage protection options in
accordance with Sections 20.10 through 20.18.

(5) Select the appropriate system/sprinkler technology for protection criteria (Chapters 21 through
25).

(6) Design and install system in accordance with the remainder of this document.

(7) Design and install sprinklers in accordance with the sections to which they apply or in
accordance with their specific application listing.

20.2.1*

Protection criteria for Group A plastics shall be permitted for the protection of the same storage
height and configuration of Class | through Class IV commodities.
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20.3* Classification of Commodities.

ENHANCED CONTENT

20.3.1*
Commodity classification and the corresponding protection requirements shall be determined based
on the makeup of individual storage units. (See Section C.2.)
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20.3.1.3
For the same storage arrangement, the following commodity classification ranking shall apply
from lowest (Class 1) to highest (exposed expanded plastic) severity as follows:

(1) Classl

(2) Classll

(3) Classlil

(4) Class IV

(5) Cartoned nonexpanded plastic
(6) Cartoned expanded plastic

(7)  Exposed nonexpanded plastic
(8) Exposed expanded plastic
20.3.1.4

Protection criteria for commodities listed in 20.3.1.3 shall be permitted to protect lower
commodities in the same list.
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20.3.2 Pallet Types.

20.3.2.1 General.
When loads are palletized, the use of wood or metal pallets, or listed pallets equivalent to wood,
shall be assumed in the classification of commodities.

20.3.2.2 Plastic Pallet.

A pallet having any portion of its construction consisting of a plastic material that has not been
listed as equivalent to wood shall increase the class of commodity determined for a storage
load in accordance with 20.3.2.2.1 0r 20.3.2.2.2.
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* Unreinforced Plastic Pallets.
Plastic pallets that have no secondary reinforcing shall be treated as unreinforced plastic
pallets.

2032211
For Class I through Class IV commodities, when unreinforced polypropylene or unreinforced
high-density polyethylene plastic pallets are used, the classification of the commodity unit shall
be increased one class.

20. 2
Unreinforced polypropylene or unreinforced high-density polyethylene plastic pallets shall be
marked with a permanent symbol to indicate that the pallet is unreinforced.

20.3.2.2.2 Reinforced Plastic Pallet.
A plastic pallet incorporating a secondary reinforcing material (such as steel o fiberglass)
within the pallet shall be considered a reinforced plastic pallet.

2
For Class I through Class IV commodities, when reinforced polypropylene or reinforced high-
density polyethylene plastic pallets are used, the classification of the commodity unit shall be
increased two classes except for Class IV commodity, which shall be increased to a cartoned
nonexpanded Group A plastic commodity.

2032222
Pallets shall be assumed to be reinforced if no permanent marking or manufacturer's
certification of nonreinforcement is provided.
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203223
Noincrease in the commodity classification shall be required for Group A plastic commodities
stored on plastic pallets.

203224
For celling-only sprinkler protection, the requirements of 20.
apply where plastic palets are used and where the sprinklersystem uses spray sprinklers with a
minimum K-factor of K-16.8 (240).
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20323

The requirements of 20.3.2.2.1 through 20.3.2.4 shall not apply to nonwood pallets that have
demonstrated a fire hazard that is equal to or less than wood pallets and are listed as such.

20.3.2.4 Plastic Pallets Other Than Polypropylene or High-Density Polyethylene.
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03241
or Class | through Class il commodities stored on plastic pallets other than polypropylene or

igh-density polyethylene, the classification of the commodity unit shall be determined by

pecific testing conducted by an approved testing laboratory or shall be increased two classes.

203242
For Class IV commodities stored on plastic pallets other than polypropylene or high-density
polyethylene, the classification shall be increased to a cartoned nonexpanded Group A plastic
commodity.

20.3.2.5 Slave Pallet.

Where solid, flat-bottom, combustible pallets are used for rack storage of Class | through IV
commodity up to 25 ft (7.6 m) in height in combination with CMDA sprinklers, 21.4.1.7.2 shall
apply. (See Figure A.3.3.154.1)
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20.4* Commodity Classes.
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20.4.5* Classification of Plastics, Elastomers, and Rubber.
Plastics, elastomers, and rubber shall be classified as Group A, Group B, or Group C.
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20.4.5.1* Group A.
‘The following materials shall be classified as Group A:

(1) ABS (acrylonitrile-butadiene-styrene copolymer)
(2 Acetal (polyformaldehyde)

(3 Acrylic (polymethyl methacrylate)

(4) Butyl rubber

(5) Cellulosics (cellulose acetate, cellulose acetate butyrate, ethyl cellulose)
(6) EPDM (ethylene-propylene rubber)

(7)  FRP (fiberglass-reinforced polyester)

(8) Natural rubber

(9) Nitrile-rubber (acrylonitrile-butadiene-rubber)
(10) Nylon (nylon 6, nylon 6/6)

(1) PET (thermoplastic polyester)

(12) Polybutadiene

(13) Polycarbonate

(14) Polyester elastomer

(15) Polyethylene

(16) Polypropylene

(17) Polystyrene

(18) Polyurethane

(19) PVC (polyvinyl chloride — highly plasticized, with plasticizer content greater than
20 percent) (rarely found)

(20) PVF (polyvinyl fluoride)
(21) SAN (styrene acrylonitrile)
(22) SBR (styrene-butadiene rubber)
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20.45.2¢
Group A plastics shall be further subdivided as either expanded or nonexpanded.

20453
A Group A expanded plastic commodity shall be defined as a product, with or without pallets,
that meets one of the following criteria:

(1) Cartoned, or within a wooden container, that contains greater than 40 percent by volume
of Group A expanded plastic

(2)  Exposed, that contains greater than 25 percent by volume of Group A expanded plastic

20454
A Group A nonexpanded plastic commadity shall be defined as a product, with or without
pallets, that meets one of the following criteri

(1) Cartoned, or within a wooden container, that contains greater than 15 percent by weight of
Group A nonexpanded plastic

(2) Cartoned, or within a wooden container, that contains greater than 25 percent and up to
40 percent by volume of Group A expanded plastic

(3) Cartoned, or within a wooden container, that contains a mix of Group A nonexpanded and
expanded plastics, in compliance with Figure 20.4.3.3(a)

(4)  Exposed, that contains greater than 15 percent by weight of Group A nonexpanded plastic

(5)  Exposed, that contains greater than 5 percent and up to 25 percent by volume of Group A
expanded plastic

(6) Exposed, that contains a mix of Group A nonexpanded and expanded plastics, in
compliance with Figure 20.4.3.3(b)
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20.4.3* Class lll.

20431
A Class lll commodity shall be defined as a product fashioned from wood, paper, natural fibers,
or Group C plastics with or without cartons, boxes, or crates and with or without pallets.

20432
A Class lll commodity shall be permitted to contain a limited amount (5 percent or less by
weight of nonexpanded plastic or 5 percent or less by volume of expanded plastic) of Group A
or Group B plastics.

ENHANCED CONTENT Epand &

20433
Class il commodities containing a mix of both Group A expanded and nonexpanded plastics
shall comply with Figure 20.4.3.3(a) where they are within cartons, boxes, or crates o with
Figure 20.4.3.3(b) where they are exposed.
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Percentage by Volume of Group A Expanded Plastic
101~ Class Ill Commodity. Refer to 20.3.2f a plastic pallet s used.
IV~ Class IV Commoty. Refer to 20.32 f a plastc pllet s used.
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A Figure 20.4.3.3(a) Commodities, Cartoned or Within a Wooden Container, Containing a Mixture of
Expanded and Nonexpanded Group A Plastics.
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Percentage by Volume of Group A Expanded Plastic
1l Class il Commodity. Refer to 20.3.2 f a plastic palet is used.
IV - Class IV Commodity. Refer to 20.3.2 f a plastic pallet is used.

A Figure 20.4.3.3(b) Exposed Commadities Containing a Mixture of Expanded and Nonexpanded Group A
Plastics.
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20.15 Hose Stream Allowance and Water Supply Duration.
20.15.1

Hose stream allowance and water supply duration for Chapters 20 through 25 shall be in
accordance with Section 20.15.

20.15.2 Hose Stream Allowance and Water Supply Duration.
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0.15.2.6
nless indicated otherwise, the minimum water supply requirements for a hydraulically

fesigned sprinkler system shall be determined by adding the hose stream allowance from Table
0.15.2.6 to the water demand for sprinklers.
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Table 20.15.2.6 Hose Stream Allowance and Water Supply Duration
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ESFR Requirements for Storage
Applications

ENHANCED CONTENT

23.7 General.

The criteria in Chapter 20 shall apply to storage protected with ESFR sprinklers.

Epand &
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23.3 ESFR Sprinklers for Palletized Solid-Piled, or Rack Storage of
Class | Through Class IV and Group A Plastic Commodities.
231

Protection of paleized, solidiled, o rack storage of Class | through Class IV and Group &
sommadtiss shallbe in scsardznse vith Table 2231
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13.9% INSTALLATION OF SPRINKLER SYSTEMS

Table 23.3.1 ESFR Sprinkler Ceiling-Only Options for/Solid Pile; Pallefized: and Single-, Double-, and Multiple-Row Rack Storage

ESFR Sprinklers — Upright

ESFR Sprinklers — Pendent Orientation Minimum Orientation Minimum
Operating Pressure Operating Pressure
Maximum Ceiling/ psi (bar) psi (bar)
Roof Height Nominal K-Factors Nominal K-Factors
Commodity ft m 14 (200) 168 (240) 224 (320) (25208600 14(200) 168 (240)
Class T through 25 76 50 (3.4) B3R 207 15010 064 354
Class IV and 30 0.1 50 (3.4) 35 (24) 7 15(.0) 50 (34 5 (24)
cartoned 3 107 2) 52(36)  $24) 004 B2 2 (36)
nonexpanded 0 122 - 52 (3.6) — 25 (17) - —
Group A plasties 45 137 - — 10 (28) 10 28) — —
Cartoned 76 50 (3.4) (@4) — — 50 (3.4)
expanded 0.1 50 (3.4) (@24 - — 50 (3.4)
Group A plastics 107 - - — — - =
122 - - — - - —
137 — - — - - —
Exposed 76 50 (3.4) — — = -
nonexpanded, 0.1 50 (3.4) - - - -
Group A plastics 10.7 - — — — — —
122 — - 7532 60@1) - —
5 137 Tn-rack - - - - —
sprinklers
required.
See
Chapter 25,
25 76 — — — — — -
= 30 9.1 - - - 30 (20)" - -
Group A plastics 32 98 - - - — - —
3 10.7 - — — — —
T - - wmee - =
187 - — - - -

Sce 2032 for Informarion regarding protection of ower Tazard commodiacs with Wigher Tazard crieria
"Ihese options apply when all equirements in Scction 27.4 arc applied including vertical barrcrs.
“This option applies to palletized and solid pile storage in a closed array.
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2341

Protection of single-, double-, and multiple-row rack storage of exposed expanded Group A plastics
shall be permitted to be in accordance with 23.4.2 through 23.4.7.

ENHANCED CONTENT Epand &
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2342
The maximum storage height shall be 35 ft (10.7 m).

2343
The maximum ceiling height shall be 40 ft (12.2 m).

2344

Sprinklers shall be intermediate temperature-rated ESFR pendent sprinklers with a nominal K-factor
of K-25.2 (360).

23.4.4.1

The maximum sprinkler deflector distance below the ceiling shall be 14 in. (350 mm).

ENHANCED CONTENT Egans &

2345
The minimum operating pressure shall be as follows, based upon the applicable storage and ceiling
height for the installatior

(1) 30 psi (2.0 bar) for storage heights up to 25 ft (7.6 m) with a maximum ceiling height of 30 ft
©1m)

(2) 60 psi (4.1 bar) for storage heights up to 35 ft (10.7 m) with a maximum ceiling height of 40 ft
(122m)
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2346

The minimum aisle width shall be 8 ft (2.4 m).

2347
The rack shall have a solid vertical barrier of 3/gin. (10 mm) plywood o particleboard, 0.013 in.
(0.78 mm) sheet metal, or equivalent, from face of rack to face of rack, spaced at a maximum of
165 ft (5.0 m) intervals.

ENHANCED CONTENT Egans &

23471
The vertical barrier shall extend from a maximum of 4 in. (100 mm) above the floor to the
‘maximum storage height.

23472

The plan area of storage between vertical barriers and aisles shall not exceed 124 ft2 (12 m2).

23473
The vertical barrier shall extend across the longitudinal flue.

ENHANCED CONTENT Egans &

23474

The commodity shall be permitted to extend a nominal 4 in. (100 mm) beyond the vertical
barrier at the aisle.
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1.1* Scope.

ENHANCED CONTENT

111 A
This standard shall provide the minimum requirements for the design and installation of automatic
fire sprinkler systems and exposure protection sprinkler systems covered within this standard.
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1.7 New Technology.

ENHANCED CONTENT

1.7.1
Nothing in this standard shall be intended to restrict new technologies or alternate arrangements,
provided the level of safety prescribed by this standard is not lowered.

17.2
Materials or devices not specifically designated by this standard shall be utilized in complete accord
with all conditions, requirements, and limitations of their listings.
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3.3 General Definitions.





