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Table A.12.3 Extension of Installation of High-Temperature
Sprinklers over Storage

Distance Beyond Perimeter of

High Hazard
Design Area for High Occupancy for High
Temperature-Rated Temperature—Rated
Sprinklers Sprinklers

ft* m’ ft m
2000 185.8 30 9.14

3000 278.7 40 12.2
4000 371.6 45 13.72
5000 464.5 50 15.24
6000 557.4 55 16.76
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Single-, double-, and multlple row racks
060 gpm‘ft‘ per 2000 fi#
{24.5 mm/min per 186 m?)

Up to 10 ft (up to 3.1 m)
clearance to ceiling
See Mote 2
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Single-, double-, and multlpla row racks
0.30 gpm.ft:’ per 2000 fi2
{122 mm/min per 188 m?)
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Up to 10 ft {up to 3.1 m)
clearance to ceiling

See Note 1
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1. Single level of in-rack sprinklers [V in. or "4z in. (12.7 mm or 13.5 mm) operating at 15 psi (1.03 bar) minimum] installed as indicated in the

transverse flue Spaces.

2. Where sprinklers listed for storage use are installed at the ceiling only and the ceiling height in the protected area does not exceed 22 ft (6.7 m)
and a minimum clearance of 5 ft (1.5 m) and the storage height does not exceed 15 ft (4.6 m), the ceiling sprinkler discharge criteria shall be

permitted to be reduced to 0.45 gpm/ft2 per 2000 ft2 (18.3 mm/min per 186 m2).

3. Each square represents a storage cube measuring 4 fi to 5 ft (1.2 m to 1.5 m) on a side. Actual load heights can vary from approximately
18in. (0.5 m) up to 10 ft (3.1 m). Therefore, there could be as few as one load or as many as six or seven loads between in-rack sprinklers

that are spaced 10 ft (3.1 m) apart verbcally.

FIGURE 17.2.1.2.1(k) Storage 15 ft (4.6 m) in Height with Up to 10 ft (3.1 m) Clearance to Ceiling.
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Single- and double-row racks
0.60 gpmvfi per 2000
(24 5 mm/min per 188 m%)

Single-, double-, and multiple-row racks
0.45 gpm/ft* per 2000
{18.3 mm/min per 186 m?)

<5 ft (1.5 m) clearance to ceiling
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Motes:

<5 ft (1.5 m) clearance to ceiling
See Motes 1 and 2
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Single-, double-, and multiple-row racks

0.30 gpm/fE per 2000
{122 mm/min per 186 m?)
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1. Single level of in-rack sprinklers [1&in. or T4 in. (12.7 mm or 13.5 mm) operating at 15 psi (1.03 bar) minimum] installed as indicatad in the transverse

flug spaces.

2. Ceiling-only protection is not permitted for this storage configuration except whare K-11.2 or larger spray sprinklers listed for storage use are installed.
In-rack sprinklers are not required, provided the ceiling sprinkler discharge criterion is increased to 0.6 gpm/ft2 (24 mmJ/min) owar 2000 fiz (186 m2).

3. Single level of in-rack sprinklers ['74 in. (13.5 mm) operating at 15 psi (1.03 bar) minimum or %2 in. (12.7 mm) operating at 30 psi (2.07 bar) minimum)]
installed on 4 ftto 5 ft (1.2 m to 1.5 m) spacings located, as indicated, in the longitudinal flue space at the intersection of every transversa flus space.

4. Each square represents a storage cube measuring 4 ft to 5 ft (1.2 m to 1.5 m) on a side. Actual load heights can vary from approximatsly
18 in. (0.5 m) up to 10 ft (3.1 m). Therefore, there could be as few as one load or as many as six or seven loads between in-rack sprinklers that are
spaced 10 ft (3.1 m) apart vertically.

| FIGURE 17.2.1.2.1(c) Storage 20 ft (6.1 m) in Height with <5 ft (1.5 m) Clearance to Ceiling.
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| Table 12.8.6.1 Hose Stream Allowance and Water Supply Duration

Hose Siream

Number of Allowance Water Supply
Sprinkler Spacing  Sprinklers in Duration
Sprinkler Type Type Design Area Size of Design Area gpm L/min (minutes)

Up to 1200 fi* (111 m®) 250 950 60
Over 1200 f° (111 m?)

Control mode Standard and NA up o 1500 fr™ (159 m™) 500 1900 90
density/area extended-coverage o . -
Over 1500 ft” (139 m™)

up to 2600 fi* (240 m”) 500 1900 120

Over 2600 fi* (240 m*) 500 1900 150

Standard Upto 12 NA 250 950 60

Over 12 1o 156 NA 500 1900 90

Ower 1510 26 NA 500 1900 120

Ower 25 NA 500 1900 150

CMSA Upto 6 NA 250 950 1]

144 f* (18.4 m")

Upto8 maximum 250 950 60

Extended-coverage  or 6108 NA 500 1900 90

Over 8 1o 12 NA 5010 1900 120

Owver 12 NA 500 1900 150

Up o 12 NA 250 950 60

Over 12 1o 15 NA 500 1900 0

ESFR Standard
Over 15 1o 25 NA 500 1900 120
Ower 25 NA 500 1900 150

MNA: Not applicable.

For CS8MA and ESFR sprinklers the additional sprinklers included in the design area for obstructions do not
need to be considered in determining the total number of sprinklers in this column.
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Table 12.12.1.2(a) Control Mode Density/Area Sprinkler Protection for Indoor Storage of Idle Wood Pallets

Areas of Operation
Maximum Storage Maximum High Ordinary
Height Celing/Roof Height Sprinkler Density Temperature Temperature
Type of Location of Nominal
Sprinkler Storage K-Factor ft m ft m gpm/fi? | mm/min fi? m? fi? m?
Control mode ) 8 (115) or Up o6 Upto 1.8 20 6.1 0.20 82 2000 186 3000 279
o On fNoor
density/area larger
On floor 11.2 (160) or Upito8 Up o 2.4 30 9.1 0.45 18.3 2500 232 4000 372
larger
On flooror | 11.2 (160) or 81012 241037 30 9.1 0.6 245 3500 325 6000 557
rack without larger
solid shelves 12 10 20 3.7t 6.1 30 9.1 0.6 245 4500 418 — —
On floor 16.8 (240) or Up to 20 Up to 6.1 30 9.1 0.6 24.5 — — 2000 186
larger

Table A.12.12(b) Control Mode Density/Area Sprinkler Protection for Indoor Storage of Idle Wood Pallets

Maximum .
Maximum | Ceiling/Roof Area of Hose Stream Water
. . Storage Height Height Sprinkler Density Operation Allowance S“PP_IY
Type of Location of | Nominal Duration
Sprinkler Storage K-Factor fi m fi m | gpm/f¢ [ mm/min| fi? m? gpm | L/min (hours)
Control On floor 8 (115) Upto | Upto 20 6.1 0.2 8.2 30007 279° 500 1900 1%
mode or larger 6 1.8
density,/ are] -
' On floor 11.2 Upto | Upto | 30 9.1 0.45 18.3 2500 232 500 1900 144
(160) or 8 2.4
larger
On floor or 11.2 =8t |>24w0] 30 9.1 0.6 245 3500 325 500 1900 144
rack without (160) or 12 3.7
solid shelves larger ,_ ) - N - ]
=120 | =8.7w0| 30 9.1 0.6 24.5 4500 418 500 1900 14
20 6.1
On floor 16.8 Upto | Upto | 30 9.1 0.6 24.5 2000 186 500 1900 1%
(240) or | 20 6.1
larger

“The area of sprinkler operation can be permitted to be reduced to 2000 ft* (186 m*) when sprinklers having
anominal Kfactor of 11.2 (160) or larger are used, or if high temperature—rated sprinklers having a nominal
K-factor of 8.0 (115) are used.
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Table 12.12.1.2(b) CMSA Sprinkler Protection for Indoor Storage of ldle Wood Pallets

Maximum
Maximum Storage Ceiling/Roof Minimum Operating
. Height Height ) Number of Pressure
Storage Commodity K-Factor/ Type of Design
Arrangement Class ft m ft m Orientation System Sprinklers psi bar
11.2 (160) Wet 15 25 1.7
Upright Dry 25 25 1.7
a0 9.1 16.8 (240) Wet 15 15 1.0
Upright Dry %5 15 L0
Idle wood o )
On floor pallets 20 6.1 19.6 (280) Wet 15 16 1.1
Pendent
35 10.6 19.6 (280) Wet 15 25 1.7
Pendent
40 12.1 19.6 (280) Wet 15 30 2.1
Pendent

12.12.1.2(C) Jssndl um ESFR wlits, -3

Table 12.12.1.2(c) ESFR Sprinkler Protection for Indoor Storage of Idle Wood Pallets

Maximum Storage Maximum Ceiling / Minimum Operating
. . Height Roof Height Pressure
Type of Sprinkler Nominal
(Orientation) Location of Storage K-Factor ft m ft m psi bar
14.0 25 7.6 30 9.1 50 3.4
(200) 25 7.6 32 9.8 60 4.1
25 7.6 30 9.1 35 2.4
16.8
95 39 C 49 9
(240) 25 7.6 32 9.8 42 2.9
35 10.7 40 12.2 52 3.6
ESFR ( dent) On floor or rack o 76 30 91 95 17
pendent without solid shelves 99 4 = o - ) > )
(320) 30 9.1 35 10.7 35 2.4
35 10.7 40 12.2 40 2.8
25 7.6 30 9.1 15 1.0
25.2 . c
(360) 30 9.1 35 10.7 20 1.4
35 10.7 40 12.2 25 1.7
ESFR (upright) On floor 14.0 20 6.1 30 9.1 50 34
(200)
20 6.1 35 10.7 75 5.2
16.8 20 6.1 30 9.1 35 2.4
(240)
20 6.1 35 10.7 52 3.6
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Area of sprinkler operation (m2)

| FIGURE 13.2.1 Miscellaneous Storage Up to 12 ft (3.7 m) in Height — Design Curves (see Table 13.2.1).
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Table A.12.12.1.1 Recommended Clearance Between Outside Idle Wood Pallet Storage and Building

FPNINT

Minimum Distance Between Wall and Storage

Under 50

Wall Construction Pallets 50 to 200 Pallets Over 200 Pallets

Wall Type Openings ft m ft m ft m

Masonry None 0 0 0 0 0 0
Wired glass with outside 0 0 10 3.1 20 6.1

sprinklers
and l-hour doors
Wired or plain glass with 10 3.1 20 6.1 30 9.1
outside sprinklers and ¥-hour
doors

Wood or metal with outside sprinklers 10 3.1 20 6.1 30 9.1
Wood, metal, or other 20 6.1 30 9.1 50 15.2

Notes:

(1) Fireresistive protection comparable to that of the wall also should be provided for combustible eaves

lines, vent openings, and so forth.

(2) Where pallets are stored close to a building, the height of storage should be restricted to prevent burning

pallets from falling on the building,

(3) Manual outside open sprinklers generally are not a reliable means of protection unless property is

attended to at all times by plant emergency personnel.

(4) Open sprinklers controlled by a deluge valve are preferred.
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12.12.2.2.3 Jgaadl s 555 o wagESFR wlsls JU Lyl -3

Table 12.12.2.2.3 ESFR Sprinkler Protection for Indoor Storage of Idle Plastic Pallets

Maximum Storage Maximum Minimum Operating
Height Ceiling/Roof Height Pressure
Type of Sprinkler Location of Nominal
(Orientation) Storage K-Factor ft m ft m psi bar
14.0 25 7.6 30 9.1 50 3.4
(200) 25 7.6 32 9.8 60 4.1
On floor or rack

ESFR (pendent) without solid 25 7.6 30 0.1 35 2.4

shelves 16.8

] 5 7. B 9. 42 2.

(240) 25 7.6 32 8 4 9
35 10.7 40 12.2 52 3.6
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