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Table 20.2 ESFR Sprinkler Design Criteria K-25.2 (360) for Portable Racks (Closed Array®)
Without Solid Shelves Containing Automotive Components

Number of Design Maximum
Maximum Maximum Sprinklers hy Deflector
Maximum Ceiling/Roof Sprinkler Minimum Operating | Distance Below Hose Stream
Storage Height Height Spacing® Pressure® Ceiling? Allowance Water Supply
Type of Duration
Commodity ft m ft m System £ m? psi bar in. mm gpm L/min (hours)
Automotive 25 7.6 35 10.7 Wet 100 9.3 16 at 16 at 18 457 500 1900 2

components and 37 psi 2.5 bar
associated
packaging
material

“Portable rack array shall be tightly nested without any flue spaces.

bSprinkler spacing can exceed 100 {t? (9.3 m? ) where sprinklers are listed for larger spacing.

“System hydraulic design shall also be capable of delivering a discharge density of 0.60 gpm/fi*

(24.4 mm/m)in) over the most hydraulically remote 4000 ft* (372 m”) area.

IMaximum deflector distance below ceiling shall be permitted to exceed 18 in. (456 mm) where sprinklers
are listed for greater distances.
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Legend:
0  K-25.2 165°F upright-style sprinkler

I:‘ Group A plastic test commodity
Side Elevation View of Main Array
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Legend:
0  K-25.2 165°F upright-style sprinkler

I:‘ Group A plastic test commodity
Front Elevation View

FIGURE A.20.3(a) Fire Test Al.



7in.T—c 0 0 0
I 14 ft i
25 ft
15 ft
nominal = __.
HAEEEEEEEEEEEEEEEEEEEEEE |_t22'"-[
N o
v (T T T T T T LT T T T T fssiny
| i Ignition location |
I 45 ft 1
Legend:

0  K-25.2 165°F upright-style sprinkler
I:‘ Group A plastic test commodity
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Legend:
0  K-25.2 165°F upright-style sprinkler

I:‘ Group A plastic test commodity

Front Elevation View

FIGURE A.20.3(b) Fire Test A2.
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Legend:
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Legend:

0  K-25.2 165°F QR upright-style sprinkler
[ Group A plastic test commodity nominal 12.25 in. tall

|:| Group A plastic test commodity nominal 21 in. tall

Front Elevation View

FIGURE A.20.3(c) Fire Test A3.
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Front Elevation View

FIGURE A.20.3(d) Fire Test A4.
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Ignition location

Plan View

FIGURE A.20.3(e) Fire Test A6 — Plan View.
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FIGURE A.20.3(f) Fire Test A6 — Main Array (North/South).
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Table 20.4.2.1 Baled Cotton Storage Up to and

Including 15 ft (4.6 m)

Discharge Density (gpm/ft*) per Area (ft%)

Tiered Untiered

System Type Storage Rack Storage Storage
Wet 0.25/3000 0.33/3000 0.15/3000
Dry 0.25/3900 0.33/3900 0.15/3900
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Table 20.5.6.2 Ceiling Sprinkler Design Criteria for Carton Record Storage

Up to 25 ft High Storage Over 25 ft High Storage

Ordinary Temperature High Temperature Ordinary Temperature High Temperature

Density (gpm /ft%) 0.33 0.29 0.3 0.4
Area (ft?) 2000 2000 2000 2000
Hose Allowance (gpm) 500 500 500 500
Duration (hours) 2 2 2 2

For SI units, 1 gpm/ft* = 40.746 mm/min; 1 % = 0.09 m% 1 gpm = 3.785 L/min.
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FIGURE A.20.5.6.3.5(a) Typical Carton Record Storage Sprinkler Installation.
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FIGURE A.20.5.6.3.5(b) Plan View of Sprinkler Locations in Carton Record Storage.
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A X A

<— 18in.to 24 in.

Cartons

x
\ Service aisles —/

Plan View

X Sprinkler on odd level
A Sprinkler on even level

‘Ai
Transverse
>— flue
sprinkler
‘Ai
‘Ai
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<« 11ft6in. ——>
Notes:

(1) Sprinkler labeled 1
located at odd levels
1,3,5,7, etc.

(2) Sprinkler labeled 2
located at even levels

A A A A A A 2,4, 6,8, etc.

—Catwalk  (3) For storage higher

than represented, the
cycle defined by

Notes 1 and 2 is repeated,
with stagger as indicated.

> <—18in.to 24 in. (4) Symbols A and x
&1 indicate sprinkler on
x x x x x x x vertical horizontal stagger.

(5) Each rack level has
maximum 81 cartons, which
represents a single load.

(6) Transverse flues at
rack uprights.

(7) 0in.to 2 in. service
space between back-
to-back units.

A A A A A A2 (8) Transverse flue and

aisle sprinklers upright

Cartons with deflector minimum

6 in. above storage.

12 ft 0 in/maximum

12 ft 0 in.jmaximum

Service aisles
Section View

FIGURE A.20.5.6.3.5(c) Section View of Sprinkler Locations in Carton Record Storage.
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— =3 In. fransverse

A7 fue space

P

Mo, if/,f’f T z6in. longitudinal
K I"' e flue space
W || i

" Hollow tubular
#=—— =tee| uprights
open top ends

(typical)

Shelf — See detail

Solid steel shelf L

Sold steel
vertical barrier - / ,f-"ff
(typical) ' ,ffjf
Side box guides_j;’”‘“*h ?f.f-”f
and backstops —
Detail (typical)

FIGURE A.20.7.1 Typical Fixed High Bay Record Storage Structure.,
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(1) Back-to-back storage shelving units each no greater than 36 in. (914 mm) deep
separated by longitudinal flue space not less than 6 in. (152 mm) wide.
(2) Solid steel shelving units not exceeding 54 in. (1372 mm) wide separated by steel
barriers mechanically fastened to upright steel framing that forms a transverse flue
space not less than 3 in. (76 mm) wide.
(3) Upright steel framing not completely blocking transverse flue space between
adjacent shelving units.
(4) Noncombustible shelving backstops and side shelf supports, also referred to as
side box guides, projecting not less than 3 in. (76 mm) above the shelves and that
prevent stored commodities from encroaching into transverse and longitudinal flue
spaces.
(5) Solid steel shelving not greater than 18 in. (457 mm) on centers vertically.
(6) Solid steel tops over top shelving units except at tops of transverse and
longitudinal flue spaces.
(7) Open-ended, hollow tubular steel vertical (upright) shelving columns at top of
shelving system.
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(8) Shelving system framing and power tracks not exceeding 3 in. (76 mm) in width
and not less than 1 ft (0.305 m) on centers and not less than 6 in. (152 mm) below
sprinkler deflectors.

(9) Minimum clearance of 36 in. (914 mm) above top solid steel cover over top
storage shelf to the sprinkler deflector.

(10) Mobile shelving systems arranged to shift automatically to a uniform nominal 6
in. (152 mm) clearance clear space between mobile carriages supporting back-to-
back shelving units. Systems shall be arranged to initiate the shifting 60 seconds
after activation of ceiling-mounted smoke detectors or upon sprinkler flow,
whichever is first. Shelving system carriage electrical motors shall be listed and
integral to the mobile carriage systems for normal functions and shall not be
required to have emergency power back-up.
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