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Fire Protection for Storage Applications
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Housekeeping

= Polling

= Post-webinar assessment

= Ask questions

= Chat window
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Guidelines for earning IACET CEUs

1. Attendee must register/sign in with all required info.

2. Attendee must attend the entire online session (monitored by
polling and the host)

3. Attendee must actively participate in classroom discussions via
polling and chat

4. Attendee must achieve a passing score of 70% or higher on the
final assessment (within 24 hrs.)

5. Successful completion will earn attendee 0.1 CEU

ACCREDITED
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Johnson Controls Proprietary Information Clause

= The training programs provided by Johnson Controls (JCI) are supported and funded by JCI. Attendance at a training program provided
by JCl is in no way interpreted as a promise or agreement to purchase any services and/or products offered by JCI.

= Johnson Controls is a manufacturer of fire protection and mechanical products and will demonstrate the operation of Johnson Controls
specific valves and appurtenances. Therefore a majority of the information conveyed will be Johnson Controls product specific.

= Johnson Controls owns any and all items printed with the Johnson Controls logo and statement. Anything produced and used during
classes, unless otherwise stated is the property of Johnson Controls. All Materials produced are protected by Copyright. The materials
cannot be reproduced, distributed, displayed or used without the permission of the speaker.
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Portfolio of Flagship Brands

Controls
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Learning Records

If you need copies of your records from class
or the learning record policy
Please Contact Talya Pacheco
training@jci.com
401-781-8220 ex 0500
1467 EImwood Avenue
Cranston, RI 02910

©Johnson Controls | Tyco Fire Protection Products
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Introduction

Started with Tyco: June 2016

Prior Experience: Property Risk Engineering, Volunteer Fire

Service
Joshua McDonald, CFPS Location: Cranston, Rhode Island
Technical Trainer
JCI, Tyco Education:

BS in Fire Protection and Safety Engineering and Technology, The Oklahoma State
University (OSU)

Mobile +1 401 339 5089 Currently studying for MS in Fire Safety and Explosion Protection, (OSU)

Tel + 14017818220, ext. 0473

1467 ElImwood Avenue
Cranston, RI 02910

Josh.mcdonald@jci.com

Johnson ”j)l('
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Poll Question 1

How comfortable are you with water-based fire protection for storage applications?
A. This is brand new to me.
B. | understand the concept but have limited experience.
C. | am very familiar with the topic.
D. | am extremely familiar with the topic.
4
Johnson /))I('
8 Johnson Controls Controls
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. . yco.
Objectives
» Summarize Commodity Classification per NFPA 13
= Describe Storage Arrangements and Types
= Interpret the NFPA 13 Rack Storage Protection Tables
Johnson ﬂ))I(,
0 oo oyt peston Controls
. Yoo,
Copyrights
Reprinted with permission from NFPA 13-2019, Installation of Sprinkler
Systems, Copyright © 2018, National Fire Protection Association,
Quincy, MA 02269. This reprinted material is not the complete and
official position of the NFPA on the referenced subject, which is
represented only by the standard in its entirety.
Standard for the
Installation of
Sprinkler Systems
Johnson 9))1(‘
Controls
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What was the Problem?

I' ':. ’-‘:.. Johnson ﬂ))I(,
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Commodity Classes — Class |

= Noncombustible product that
meets one of the following
criteria:
= Placed directly on wooden pallets

» Placed in single-layer corrugated
cartons, with or without single-
thickness cardboard dividers, with or
without pallets

= Shrink-wrapped or paper-wrapped as a
unit load with or without pallets

NFPA 13- 20.4.1, Table A.20.4.1

FM Global 8-1: A. Noncombustible materials on wood or FM Approved
pallets. B. Noncombustible materials packaged in single-layer corrugated
cardboard cartons with or without single thickness dividers, or in ordinary
paper wrappings on wood or FM Approved pallets. Class 1 commodities
may contain a negligible amount of plastic trim such as knobs or handles.

Propretary 1 Presentaton
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Commodity Classes — Class Il 4

= Noncombustible product that is in slatted wooden crates, solid wood boxes,
multiple-layered corrugated cartons, or equivalent combustible packaging

material, with or without pallets.

NFPA 13- 20.4.2, Table A.20.4.2
FM Global 8-1: 2.3.3.1 Classify stored materials that meet the following as
Class 2 commodities: Noncombustible or Class 1 commodities stored in
multiple-thickness corrugated cardboard cartons, slatted wooden
containers, solid wooden boxes, or equivalent combustible packaging

Metal-lined double tri-wall
corrugated carton on a wood material on wood or FM Approved pallets.

pallet Johnson ﬂ))‘((,

Controls

Commodity Classes — Class Il 4

= A product fashioned from wood, paper, natural fibers, or Group C plastics with or without cartons, boxes, or crates and
with or without pallets.

= Group C plastics - (NFPA 13, 5.6.4.3)
1.Fluoroplastics (PCTFE — polychlorotrifluoroethylene; PTFE — polytetrafluoroethylene)
2.Melamine (melamine formaldehyde)
3.Phenolic
4.PVC (polyvinyl chloride — flexible — PVCs with plasticizer content up to 20 percent)
5.PVDC (polyvinylidene chloride)
6.PVDF (polyvinylidene fluoride)
7.PVF (polyvinyl fluoride)
8.Urea (urea formaldehyde)

= Alimited amount (5% by weight or volume or less) of Group A or Group B plastics.

Paper cups in compartmented
NFPA 13- 20.4.3, Table A.20.4.3

FM Global 8-1: 2.3.4.1 Classify stored materials that meet the following criteria as Class 3 c%mmodities: A. Cellulosic
materials, such as wood, paper, or natural textiles, on wood or FM Approved pallets. Products may or may not be /})I(
stored |erlmcmom[rugated cardboard cartons. B. Classes 1, 2, and 3 materials containing no more than 5% plastic J°Ch(;‘:g_2l‘ !
(unexpanded expanded, or a combination of the two) by either weight or volume. 1

©Johnson Controls | Tyco Fire Protection Products 7
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Commodity Classes — Class IV

= Aproduct, with or without pallets, that meets one of the following criteria:
= Constructed partially or totally of Group B plastics
=Group B plastics:
1.Chloroprene rubber

2.Fluoroplastics (ECTFE — ethylene-chlorotrifluoro-ethylene copolymer; ETFE — ethylene tetrafluoroethylene-copolymer; FEP—fluorinated ethylene-
propylene copolymer)

3.Silicone rubber

= Consists of free-flowing Group A plastic materials
= Contains within itself or its packaging an appreciable amount (5 % to 15 % by weight or 5 % to 25 % by volume) of Group A plastics

e
]
gL
b _
"__fa-"- NFPA 13- 20.4.4, Table A.20.4.4
A mixture of paper and plastic
cups (15 % plastic by weight) on ﬂ)
wood pallets. Johnson )I('
15 domsonGontos —  propaay ot Prasetaion Controls

FM Commodity Classes — Class IV

FM Global 8-1:2.3.5.1 Treat stored materials that meet the

following criteria as unexpanded plastic:

A. Total weight or volume of unexpanded plastic is more than
5% for a single pallet load.

B. Total volume of expanded plastic (foam plastic) is from 5% to

40% for a single pallet load. Expanded
C. Total volume of expanded plastic is greater than 5% and up = et
to 10% when exposed or located on the outer portion of the

material (i.e., protects or envelops the material).

See Figure 2. 2.3.5.2 If the material is considered unexpanded Pl 2 ok o 7 tat oo o e
plastic and is stored in corrugated cardboard cartons, treat the
commodity as cartoned unexpanded plastic (CUP)/Class 4.
Otherwise, treat it as uncartoned unexpanded plastic (UUP).
Some exceptions apply and are listed in Table 2 (Section 2.4).

Johnson 9))1(4

16 somsenConils — gty 4t Presersion Controls
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Commodity Classes — Group A

= Plastic materials
= Cartoned vs. Uncartoned (Exposed)
= Expanded vs. Nonexpanded
= Group A Plastics:
= Natural Rubber
Acrylic
= EPDM
Fiber-glass Reinforced Polyester
Nitrile-rubber
PET (Thermoplastic Polyester)
Polybutadiene
Polycarbonate
Polyethylene
Polypropylene
Polystyrene
Polyurethane
Highly Plasticized PVC
Nylon (nylon 6, nylon 6/6)

NFPA 13- 20.4.5.2

16-0z (450 g) Polystyrene ~ Expanded Polystyrene

Plastic Jars in Trays Ex;:/ ed
compartmented cardboard Johnson (
cartons Controls

Expanded or Unexpanded?

Johnson 4))1('

Controls
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Poll Question 2

Which option is another example of an expanded plastic commodity?
A. Red Solo Cup

B. Styrofoam Coffee Cup
C. Buzz Lightyear Action Figure

Johnson ¢))I(,

P Controls

Mixed Commodities

Protection requirements shall not be based on the overall
commodity mix in a fire area.

In general, mixed commodity storage shall be protected by the
requirements for the highesf classified commodity and storage
arrangement.

The protection reqluirements for the lower commodity class shall be
permitted to be utilized where all of the following are met:

= Up to 10 pallet loads of a higher hazard commodity shall be permitted to be
present in an area not exceeding 40,000 t2 (3716'm2).

= The higher hazard commodity shall be randomly dispersed with no adjacent
loads in any direction (including diagonally).

= Where the ceiling protection is based on Class | or Class Il commodities,
the allowable number of pallet loads for Class 1V or Group A plastics shall
be reduced to five.

The protection requirements for the lower commaodity class shall be
ermitted to be utilized in the area of lower commaodity class, where
he higher hazard material is confined to a designated area and the

area is protected to the higher hazard in accordance with the

requirements of this standard.

NFPA 13- 20.4.14 Johnson 9))1(‘

[E— Controls

©Johnson Controls | Tyco Fire Protection Products
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Encapsulation

= Plastic sheet completely enclosing the sides and top of a pallet load containing a combustible commaodity

= Combustible commodities individually wrapped in plastic sheeting and stored exposed in a pallet load

= Where there are holes or voids in the plastic on the top of the carton that exceed more than half of the area of the cover, the term
encapsulated does not apply

NFPA 13- 3.3.64, A.3.3.64
y
Johnson /))I('

Controls

Plastic Pallet Types

= Un-reinforced plastic pallets
= Melt fairly easily in a fire and are less of a fire challenge
= Material
= Polypropylene
= High-density polyethylene
= Reinforced plastic pallets
= Hold their structure and integrity longer allowing air gaps to remain longer within the pallet, which fuels
the flames and creates a more intense fire
= Material
= Polypropylene
= High-density polyethylene

» Classification by Listing

Johnson 9})1(4

Controls

5/19/2020
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Storing Materials on Plastic Pallets

= One class upgrade for un-reinforced plastic pallets
» Class Il — Class llI
= Class IV — Group A Plastics

= Two class upgrade for reinforced plastic pallets
= Class Il — Class IV
= Class IV — Group A Plastics

NFPA13-20.3.2.2.1.1,20.3.2.2.2.1

Johnson ﬂ))I(,
P — Controls
Other Types of Commodities g
Idle Pallet (20.14) Baled Cotton (21.10) sohnson Al
B R —— Controls
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FM Guidelines

Baled Fiber (8-7)

Johnson ﬂ))I(,

Controls

Storage Arrangements

Idle Pallet Storage

Miscellaneous Storage

Solid Pile Storage

Palletized Pile Storage

Bin Box Storage

Shelf Storage

Rack Storage

Johnson ﬂ})l(,

Controls

©Johnson Controls | Tyco Fire Protection Products
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Idle Pallet storage (Chapter 20)

Wood Pallets Plastic Pallets

Johnson y))I(‘

27 sonGonws = proprety st rssnaton Controls

tyco

Miscellaneous Storage
= Incidental Storage < 12ft (3.7m)

= Storage < 10 % of building area or 4000 ft2 (372 m?) of the sprinklered area, whichever
is greater

= Storage shall not exceed 1000 ft2 (93 m2) in one pile or area

. Fagh fuch pile or area shall be separated from other storage areas by at least 25ft
7.6m

Johnson ﬂ))ﬁ,

Controls

©Johnson Controls | Tyco Fire Protection Products 14



Solid-Pile, Palletized, Bin Box, Self Storage, or Back-to-Back Shelf #ycao.
Storage (Chapters 20-25)

Bin Box

/
Back to Back Shelf Johnson /))I('

Controls

Pile Stability

= Stable Piles: Arrays where collapse, spillage of content, or leaning of stacks across flue spaces is not likely to occur
soon after initial fire development.

8:09:@3:12 M

11/18/2002

= Stable Piles: Arrays where collapse, = Unstable Piles: Arrays where
spillage of contents, or leaning of collapse, spillage of contents, or
stacks across flue spaces occurs soon leaning of stacks across flue spaces
after initial fire development. occurs soon after initial fire

development.
NFPA 13- 3.3.152, 3.3.153

Johnson 9})1(4

30 sencosos S Controls

©Johnson Controls | Tyco Fire Protection Products
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Unstable Pile
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Pile Stability

Group A ( See Nots) Graoup B Group C
Class IV Class Il
Monexpanded Frea-flowing
Class IV

Cartonad Unstable Stable
Table 21.3.3(8)
or (b} Column A ‘
Stable Unstable Stabla Unstabla Solid Unit Load Cartoned Exposed

Table 21.3.3{a) Table 21.3.3(a) |Table21.3.3a) | Table 21.3.3{a) | Table 21.3.3(g) Table 21.3.3(a)  Table 21.3.3(g)
or (b) Column E  or (b) Golumn D |or (b} Column B | or (b) Column C | or (b) Column & of (b) Column ©  ar (b) Calumn E

Mote: Cartons that contain Group A plastic material are permitted to be treated as Class IV commedities under either of

the following conditions:

(1) There are multiple layers of corrugation or equivalent outer material that would significantly delay fire invohement of
the Group A plastic.

(2) The amount and arangemant of Group A plastic material within a carton with a singla layer of corrugation would not
be expectad to significantly increase the fire hazard.

/
FIGURE 21.3.1 Decision Tree. Johnson /))I(
32 Johnson Controls — Proprietary JCI Presentation contrOIS

©Johnson Controls | Tyco Fire Protection Products 16



Pile Stability

Table 21.5.3{a) Design Densities for Palletized, Solid-Piled, Bin Box. or Shell Storage of Group A Plastic Commodities (U5,
Customary Units)

Maximum Density (gpm/ [t)
Storage Height | Roof/ Ceiling Height |
(ft) | ife) A B [ |1] E
Up o 15 02 El2 0.4 EHI EHZ
5o <12 15 10 20 0 0.5 EH2 EHZ
i, 08 0.6 045 0.7
o, [IXH 0.5 .4 045
15 0= 0.6 A% 0.7
09 0.7 1L55 .85
8 L 4 0.7
a4 0o 0.7 055 0.85
1.2 (L85 0.7 11
. 09 0.7 (LR 0.85
: 1.2 (L85 0.y 1.1

of storage shall be maintained as required.

of plastics storage as follows:

design curve and 19.3.5.1.1 Johnson y))x(

12 design curve and 19.3.3.1.1 Controls

High Piled Storage

Johnson 9))1(

[YRE— o Controls

©Johnson Controls | Tyco Fire Protection Products
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Rack Storage Arrangements (Chapters 21-25)

» Rack Storage (No Solid Shelves)

= Single Row (3.3.191)
= Racks that have no longitudinal flue space and that
have a width up to 6ft (1.8m) with aisles at least 3.5ft
(1.1m) from other storage.

= Double Row (3.3.56)
= Two single-row racks placed back-to-back having a
combined width up to 12ft (3.7m), with aisles at least
3.5ft (1.1m) on each side.

= Multiple Row (3.3.127)
= Racks greater than 12ft (3.7m) wide or single- or
double-row racks separated by aisles less than 3.5ft
(1.1m) wide having an overall width greater than 12ft
(3.7m).

Johnson ﬂ))I(,

Controls

5/19/2020

Aisles and Flue Considerations

= The clear space normally maintained
between commodities stored in
racks or on the floor for the transfer
of commodities to or from the rack or
storage pile.

» The open spaces between rows of
storage. i

O]
/ ]

Fossible transverse flue spaces Na longitudineal flue
! J space is necessary

L oo b S I ey 1. s |

«—— FRows of storage

= No langitudinal ¢)
— (back-a-back clearance) Johnson (4
flue space Controls

36 Jonson Contols — Proprietary JCI Preseriation Plan View

©Johnson Controls | Tyco Fire Protection Products
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Storage Height & Clearance

Increased clearance delays sprinkler operation time, resulting in
a larger fire size at the time of operation

Increased clearance results in a larger fire plume above the top
of storage, which reduces the ability of water from sprinklers to
reach the seat of a fire.

The minimum clearance between the sprinkler deflector and top
of storage allows the proper spray pattern to develop.

Clearance from Deflector to Storage: 20.6.6 (New to 2019)

Excessive Clearance Protection: 25.9.5

Johnson ¢))I(,

Controls

NFPA 13

tyco

oLD

Chapter 8 Installation Requirements

81 Basic Requirements ...
8.2 g
8.5
54 3
8.5 tion, Locati
prinklers ..

865 Standard Pendent

Sprinklers ...... 13- 52
8.7 cwall Standard 3= 59
8.3 Extended Co

Pendent Spra 13- 62
8.9 Extended Co

Sprinklers . 3 a7
810 Reside 3= 70
811 M3 13- 77
812 Early Suppression

Sprinklers ...
815  In-Rack Sp
8.14 Pilot Line Detectors

Siations

Installation .

817 Syvstem Atachments ...

Propretary C1 rosentaton

9

10

11

12

13
14

15

16

NEW

Chapter Installation Requirements for:

Sprinkler Location
Standard Pendent, Upright, and Sidewall Sprinklers

Extended Coverage Upright, Pendent, Sidewall
Sprinkler

Residential Sprinklers
CMSA Sprinklers

Early Suppression Fast-Response Sprinklers
Special Sprinklers

Piping, Valves, and Appurtenances

Johnson 9))1('

Controls

©Johnson Controls | Tyco Fire Protection Products

5/19/2020

19



NFPA 13

tyco.

13
14

15

16

17
18
19
20

21

oLD

General Requirements for Storage

Misc. and Low-Piled Storage

Class |-V Palletized, Piled, Bin Boxes, or Shelf

Plastic and Rubber, Palletized, Piled, Bin Boxes, or
Shelf

Class I-IV on Racks

Plastics and Rubbers on Racks

Rubber Tire Storage

Roll Paper

Special Designs Storage

Alternative Sprinkler System Designs

Propretry JC1 Presentaton

21

22

23

24

25

NEW

General Requirements for Storage

Protection of High Piled Storage Using Control Mode
Density Area (CMDA) Sprinklers

CMSA Requirements for Storage Applications
ESFR Requirements for Storage Applications

Alternative Sprinkler System Designs for Chapters 20
Through 25

Protection of Rack Storage Using In-Rack Sprinklers

Johnson ﬂ))I(

Controls

Poll Question 3

What NFPA 13 Edition does your jurisdiction follow?

A.

mooOw

40 tommsonContos —

2019 Edition

2016 Edition

2013 Edition

Earlier than 2013 Edition
| have no idea!

Johnson 9)){(

Controls

©Johnson Controls | Tyco Fire Protection Products
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Control Mode Sprinklers

Heat release

Control

41 somsonCons —  propretary JCI Presentation

Johnson ﬂj)x(,

Controls

Control Mode Density Area (CMDA)

Density / Area Method

21.2% Control Mode Density/Area Sprinkler Protection Crite-
ria for Palletized, Solid-Piled, Bin Box, Shelf, or Back-to-Back
Shelf Storage of Class I Through Class IV Commodities.

21.2.1 Protection for Class I through Class IV commodities in

the following configurations shall be provided in accordance

with this section:

(1) Nonencapsulated commodities that are solid-piled, pallet-
ized, or bin box storage up to 30 ft (9.1 m) in height

(2)  Nonencapsulated commodities on shelf storage up 1o
15 ft (4.6 m) in height

(3)* Encapsulated commodities that are solid-piled, palletized,
bin box, or shelf storage up to 15 ft (4.6 m) in height
Back-to-back shelf storage up to 15 ft (4.6 m) in height

(5)  Encapsulated storage of solid-piled and palletized Class 1
through IV commodities permitted in accordance with
21.2.3 for storage heights over 15 ft (4.6 m) up to and
including 20 ft (6.1 m)

42 JomsonConis —  propreary JOI resentation

Johnson ﬂ))l(,

Controls
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Control Mode Density Area (CMDA)

Density / Area Method

“g Density (mm/min) ‘E
= 4.1 6.1 82 102 122 143 163 =
_g 4000 - 1 L 1 L L g
2 TR as0 &
2 T - &
° ' 300 ©
3 3000 ! 3
= ] I\%%&i\ CARE! \\%s 250 £
a | \‘.{L-‘S'// Y NV T 8
S 2000 | "|'|'|'A+-'\r\-200"5
8 01 015 02 025 03 035 04
=L Sprinkler density (gpm/ft2) <

.285
FIGURE 21.2.2.1 Sprinkler System Design Curves for 20 ft

(6.1 m) High Storage — Ordinary Temperature-Rated

Sprinklers. '
R N —

Johnson ﬂ))I(,

Controls

Control Mode Density Area (CMDA)

Density / Area Method

Curve Legend
A— Single- or double-row racks
‘with 8 it (2.4 m) aisles
and high-lemperatura

cailing sprinkiars

B — Single- or doubla-row racks
with 4 1t (1.2 m) aisles
and high-temperatura
coding speinkiers

£ — Single- or double-row racks
with 8 it (2.4 m) aisles
&nd ordinary-lemperature
cafing sprinklers

D — Single- or double-row racks
with 4 it (1.2 m) aisles
and ordinary-lemparature
cafling sprinkiors

E — Muttiple-row racks with
81t (2.4 m) or wider
aisies and high-
lamperature ceiling
sprinklars

F— Muitiple-row racks with
Bt (2.4 m) oF wider
aisles and ordinary-
temparatura ceiling
sprinkders

Ceiling sprinkler density (mmJ/min)
4.1 6.1 82 102 22 143 1183 183

]

I T
1 1 1 A-B 111D

30001+ EEE T

” i
P
P

7
y.a

185

= O

S ngia paint L1
design only 1

1000 L2 des g
D1 015 02 025 03 035 04 045

Ceiling sprinkle{ density [gpmM®)

a3

Designfarealot sprnklar operation (1)
g m A
Design area of sprinklar operation (m?)

N FIGURE 21.4.1.2(a) Sprinkler Svstem Design Curves — 20 fit (6.1 m) High Rack Storage —
Class I N, psulated C lities — Conventional Pallets.

Johnson ﬂ})l(,

Controls
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FM 8-9: Guidelines for Class |-V Commodities

Table 3. Ceiling-Level Protection Guidedines for Class 4 and Carfoned Unexpanded Plastic Commodities in a Solid-Filed, Palefized, Shelf, or Bin-Box Storage Arrangement

46 JomnsonContols —  proprtary JClPresenation

NFPA 13:

Listing Requirs
TVGO Serieh B0 231E 1.2K Standard
Response, Standard Coverage Upnight
and Pendent Sprinklsrs are o be
netallec n accordance with FEPA 12

standarg sprnidor positon
density flow calculation mqum;rrm
ordinary, or extra hazard occu-
pancies, as well as high-piled storage

olid-pilad. pallstiz

st applaaties, ek n.u..

el haledd con

inklers ml!l
) |I|Ir||||| i),
of K1

e A demites
analard response
U1 o arger thit nre Tt bor sioeage ||,|u.. ativats shall be
wserl

Frofection of Class 4 and Cartoned | Plastic Ct in Solid-Pied, Palletized, Shelf, and Bin-Box No. of AS @ psi (bar)
Max Wet System, Pendent Sprnklers, 160°F (70°C) Wat System, Upright Sprinkiers, 160°F (70°C) Dry System, Upright
Cailing 280°F (140°C)
Height, Quick Response Quick Response | Standard Response Standard Response
ft (m) K1a0 KiiZ | Kud WISZEC | K12 K112 | KIGE | KIBE | K252
(K200) (K200) (K18 | (200 ) fKae (KIEL) (K160 | (kesn) | (as) | (kaen)
] n@7 I BECRERDER
{0.5) RN ENELINE]
20 {80] 5@ #@ | 2@ | 0@ |Da7
25(17) IR R ET NI ER
5 (15 5@ 0@ | 2@ | D@ | 2e
50(35) 50(38) | 22(15) [ 30 21) [ won
30 180) ] =@ | 5@ | 5@ | 5e
50(35) 50(35) | 22(15) [3021) [ w0on
E3
(105)
[
{120)
[3
(125)
* An acceptable all=mative design is B @ 40 (2.8) when a 12 It (3.6 m) maximum linear spacing is used.
Johnson /))I('
45 somenGones — gy ciperaon Controls
Standard Spray Sprinkler Data Sheets
tyco F— ‘ l tyco S ‘ | tycao S ‘
Sevies TY-8 - 2.8, 5.6, and 8.0 K-factor Series TY-FAL — 1.0, 5.6, and 8.0 K-factor Series ELO-2310 - 11.2 Kfactor
Upright, Pandent, and Recessed Pondont Sprinklers , Pendent, and Pendent Upright and Pendent Sprinklers
Standard Rosponss, Standard Response, Btandard Coverage
Design ?;Ea%’zrﬁa"ﬁa“%;?é‘;?‘.i‘;"‘n‘é”
Criteria e o st mromatn
UL and C-UL FM Approval

remants
The 112 Kefactor, Modal ELO-2a18
Sprinklers are o be installed in accor-

dancawith the applicabie control mods
densiyarea guidaines provided by M

N:;te. FM Approval guidelines may
differfrom UL and C-UL Listing critena

Johnson })I('

Controls

©Johnson Controls | Tyco Fire Protection Products

23



NFPA 13 Table of Contents 4

Chapter 25 Protection of Rack Stumge Using In-Rack

Sprinklers ... e 182221
25.1  General Requirements nl’ In ]hrk H]}rlrlk]t - 13221
25.2  Ceiling-Level Sprinkler Design Criteria in
Chapter 13 Installation Requirements for CMSA Combination with In-Rack Sprinklers. .o 18221
Sprinklers - 13-108 25.5 In-Rack Sprinkler Characteristics. .. . 18235
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Large Drop and Specific Application Control Mode Sprinklers

= Large Drop Sprinkler. A type of specific application control mode sprinkler that is capable of
producing characteristic large water droplets and that is listed for its capability to provide fire
control of specific high-challenge fire hazards.

» Specific Application Control Mode Sprinkler For Storage Use. A type of spray sprinkler
listed at a minimum operating pressure or density with a specific number of operating sprinklers
for a given protection scheme.

» Design:
= Calculate a specific # of sprinklers at a specific pressure

Johnson ))I('
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Control Mode Specific Application (CMSA) Sprinklers (2010)

» Control Mode Specific Application (CMSA) Sprinkler. A
type of spray sprinkler that is capable of producing
characteristic large water droplets and that is listed for its
capability to provide fire control of specific high-challenge
fire hazards.

= A high challenge fire can have an upward draft
equivalent to 30 — 35 mph (50 — 56 km/h)

= The Larger K-factors produce larger water
droplets at lower pressures

= Large flow rates might be required for some high
challenge applications

Johnson ﬂ))I(,
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NFPA 13, — CMSA Protection Table Example

£ Clawe | Thrssgh Class IV Commpeditien {Fincaprenssed mel

e e
g ! ererecd

Johnson 9))1(4
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Table 25.2.4.2.1 CMSA Ceiling-Level Sprinkler Design Criteria for Rack Storage of Class I Through Class IV Commoditics
(Encapsulated and Nonencapsulated) Supplemented with In-Rack Sprinklers
No. of No. of
Maximum Storage | Maximum Ceiling/ Ceiling | Required
Height Roof Height Sprinklers| Levels of In- Pressure
Storage | Commodity KFactor/ | Typeof | inthe Rack
Class £ m [ m | Oricnwation | System | Design | Sprinklers | psi bar
Single., Torll 0 01 35 1| n2a60 | we 2 Onelevel | 25 L7
double-, and Upright - - -
lphesow Dry 20 Onelevel | 25 17
racks (no 168 (210) | Wer 20 One level 15 |
coninmrs) Upright 770 30 Onelevel | 15 |
1 % 76 30 a1 | tzasn | we 15 Onelevel | 25 17
Upright Dry 25 One level 25 L7
16.8 (240) Dry % One level 15 1
Upright
35 1| 12060 | We 15 Onelevel | 2 17
Upright ™70 25 One level 25 17
168(240) | Wer 15 One level 15 |
Upright Dry 25 One level 15 1
v % 76 20 o1 | 2oy | we 15 Onelevel | 30 3.4
Upright
] no | nzaen | We 2 Onelevdl | 50 3.4
Upright 15 One level 75 5.9
168(240) | Wer 20 Onelevel | 22 15
Upright 15 One level 5 2.4
Y
Johnson 7\
LT —— Controls
tycao = ‘ I tyca e tyco o p—
odiID—it2imator = Ultra K17 — 16.8 K-factor 3E 2 1960) Wednctor (350) Upaht Sacikior
ey s idor: Standaed Respcnse Upright Contrel Mode Specific Application Sprinkler nctor or
Control Mode Specific Application \S5F (68°C) & 200°F (83°0) Extended Coverage
General P
Description Identification
o T w1 Number
Technical
Data

Number (SIN]

Operation

Johnson 9})1(,

Controls
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NFPA 13, 2016 Table of Contents

Chapter 25 Protection of Rack Storage Using In-Rack

Sprinklers 13- 221
General Requirements of In-Rack Sprinklers. ... 13-221
Ceiling-Level Sprinkler Design Criteria in
Combination with In-Rack Sprinklers. 13- 221
In-Rack Sprinkler Characteristics. 13- 235

Vertical Spacing and Location of In-Rack
Sprinklers. 13- 235
255  Horizontal Location and Spacing of In-Rack
Sprinklers.
Protection of Racks with Solid Shelves. ... 13-237
Horizontal Barriers in Combination with In-Rack
Sprinklers. 13- 237
258 Alternative In-Rack Sprinkler Protection Options

That Are Independent of the Ceiling Sprinkler

Design 13- 238
25.9  In-Rack Sprinkler Arrangements in Combination

with CMDA Sprinklers at Ceiling Level. .. e 132242
25.10 In-Rack Sprinkler Arrangements in Combination
with CMSA Sprinklers at Ceiling Level. . . 13- 268

25.11 In-Rack Sprinkler Arrangements in Co;
with ESFR. Sprinklers at Ceiling Level
25.12 Design Criteria for I k Sprinkle
Combination with Ceiling-Level Sprinklers. _....... 13- 269

13- 268

Propretry JC1 Presentaton

Johnson ¢))I(,

Controls

Intermediate Level Sprinkler/ In-Rack Storage Sprinklers

A sprinkler equipped with integral shields to protect its operating
elements from the discharge of sprinklers installed at higher
elevations (3.3.205.4.8).

G|

25.3.1 In-Rack Sprinkler Water Shield for Storage of class 1
Through Class IV Commodities. Water shields shall be provided

[

directly above in-rack sprinklers, or listed intermediate level/ rack [

storage sprinklers shall be used where there is more than one level, if
not shielded by horizontal barriers.

25.3.5.2 In-rack Sprinkler Water Shields for Group A Plastic

Storage. Where in-rack sprinklers are not shielded by horizontal

barriers, water shield shall be provided above the sprinkler, or listed L

intermediate level/rack storage sprinklers shall be used.

16.2.6 Sprinklers subject to mechanical injury shall be protected with
listed guards.

54 JomsonConis —  propreary JOI resentation
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Poll Question 4

What are the metal discs installed on intermediate sprinklers

Heat collectors
Water shields

onwp

An ornamental item for aesthetics
A complimentary Frisbee

Johnson ¢))I(,

Controls

In-Rack Sprinkler Protection

tyco

Table 25.5,2.2.3 Horizontal Spacing for In-Rack Sprinklers in Combination with CMDA Ceiling Sprinklers That Are Represented by

Johnson 9))1('

Figures
Storage Height Applicable Table and /or
Figure for Horizontal
Spacing of In-Rack
Commodity Class Storage Rack Type ft m Sprinklers
Class I through IV Single-row Over 25 Over 7.6 Table 25.9.2.1.1 and
Figures 25.9.2.1.1(a)—(e)
Double-row Over 25 Over 7.6 Table 25.9.2.2.1 and
Figures 25.9.2.2.1(a)—(j)
Multiple-row Over 25 Over 7.6 Table 25.9.2.3.1 and
Figures 25.9.2.3.1(a)—(c)
Group A plastics Single-, double-, and multiple-row Up to 25 Upto 7.6 Figures 25.9.3.1(a)—(e)
Group A plastics, cartoned Single-row Over 25 Over 7.6 Figures 25.9.4.1.1(a)—(d)
Double-row Over 25 Over 7.6 Figures 25.9.4.2.1(a)—(c)
Multiple-row Over 25 Over 7.6 Figures 25.9.4.3.1(a)—(f)
Group A plastics, exposed Single-row, maximum 3 ft (0.9 m) Over 25 Over 7.6 Figure 25.9.4.1.3
nonexpanded deep
Multiple-row Over 25 Over 7.6 Figures 25.9.4.3.1(a)-(f)
56 domsnConioh —  propritary i1 Prsension Controls
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In-Rack Sprinkler Protection
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Other In-Rack Sprinkler Protection Requirements
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Ha) [alla) L) s
H: 1= 1 . . i Barrier
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H g s x c
0igo 'F . !
H g 5
[ s
Trom Table 26.9.7.2.1) shall F'J
. . b required whard loacs labaled A or B represent fop of slonge. {
Elovation Plan View (1 and 3) 2 Sprniors laboied 1 and 2 ana bamer abalea 1 snalloe roquied i
— ro s laboled C roprosont lop of storagn, a
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of O represant lop of storaga. defined by Notes 2 and 3 is repeated. u 1 : ]
1. Sprivkliars labeled 1 and 3 shall ba required whars loads beled £ 5. Symbol Ao X INCatis sprinklers on wertical of horzontal stagger. ] 5 s
ar F roprosont lop of starage, . Symbol ¢ Indicalés KNGRUGNAl fue Spac SpInkars. H L Barrier L
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. E8C SQUATS FOpFOSONS & S10Fage cubo MOasunng 4 165 1 (1.2 m 0N load Or a5 Many &5 b Of Sevan loads batwean N-mok sprinklens N AN
10 1.5 m) on & sklé. Actusal load helghts can vary 1rom approomately U0 3pRCH0 10 7 (3.0 1) ApAr verticaly. 5 Barriers shown with
18 10 {450 men) up &3 10 f (2.0 m). Thorolors, thore could bo & fow &8 . . backgrou
one koad of a5 many as sb o Seven loads Detwaen In-rack spinkars FIGURE 21 In-Rack Sprinkler Armangement,
Al ar spiced 101 (3.0 ) agert vortcaty. Class 1, T T V Commodities, Storage Height Over 25 ft Elevation Plan View
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In-Rack Sprinkler Arrangemen (76 m) — Optian
ommaodities, & ))
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Other In-Rack Sprinkler Protection Requirements

Table 25.12.2.1 In-Rack Sprinkler System Design: Number of In-Rack Sprinklers

No. of Required In-
Ceiling Sprinkler|  Rack Sprinkler No. of InRack
Type of Storage Commodity Class Fack Type Type Levels Sprinklers in the Desipn
Miscellancous lass | thre Amny Any Any 14
Croup A pl
and rubber
Class | through 111 Solich shell Any One 6
Any More than one 10 (5 on each of the
19p two levels)
Open CMDA One 6
CMDA More than one 10 (5 on each of the
o twa bevels)
ass [ through IV Open (MSA O 8
lass | thre Open ESFR One 8
and C;
pl
Class IV Open CMDA More than one 10 (5 on each of the
Class IV and Croup A Salid shelf Any One 8
plastics More than one
Open MDA One
More than ane
Open CMSA One 8
Open CMDA One 12 /
)
Johnson (
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Other In-Rack Sprinkler Protection Requirements

Table 25.12.3.1 In-Rack Sprinkler System Design: Minimum Required Flow, Pressure from In-Rack Sprinklers

Starage Height Minimum Design
Ceiling Sprinkler Flow Pressure for In.
Type of Storage | Commeodity Class Rack Type Tipe ft m Rack Sprinklers
Miscellancous Class | through IV, Any Any Any Any st (1.0kas)
Storage not Class | through IV Open CMDA Up & st (1.0kas)
o . CMSA Any i (1.0kar)
miscellaneous | Class | through IV Open CMDA Over 76 | 30 gpm (115 L.
and Croup A ESFR Any 60 gpem |
plastics
Solid shehves Any Any 30 gpen (1151
Croup A plastics Chsen CMDA Up
CMSA Up o si (1.0 bar)
Rublber tires Open CMDA Any si (2.1 bar)

60 omonConios —  popretar i1 Presenaton
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In-Rack Sprinklers Data Sheets

tyco

Gnvlat and Povstent Iisrmssiate Lovel Sprinkisrs
Response

61 JomsonConis —  propretary JCI Presentation

Suppression Mode Sprinklers

Heat release
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Suppression Mode (SM) Sprinklers

= Vertical fire spread is reversed

Sprinklers operate quickly, while heat release is small
& reduce heat radiation

High density water delivered direct to the base area of
fire

= Fewer sprinklers operate, less water damage

Design parameters much more critical

Sprinkler Types:
= Early Suppression Fast Response (ESFR)

63 JomsonConkols —  propretary IOl Presentaton

Heat

Johnson ﬂj)x(q
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NFPA 13 Table of Contents

334  Farly Suppression FastResponse (ESFR)

Sprinklers for Palletized or Solid-Piled Storage of

Group A Plastic Commaodities. 13-206
235  Farly Suppression Fast-Response (ESFR)

Sprinklers for Rack Storage of Class  Through

Class TV Commadities. 13-206
236  Farly Suppression Fast-Response (ESFR)

Sprinklers for Rack Storage of Group A Plastic

Ca di 13- 206
337  Protection of Exposed Expanded Group A

PRSUCS. <ot ersores 13 200
238 ESFR Protection of Rack Storage of Rubber

Tires. 13-207

939  Farly Suppression FastResponse (ESFR)

Sprinklers for Protection of Roll Paper Storage. .. 13- 207
2310 Plastic Moor Vehicle Components 18- 207
2311 Sprinkler Design Criteria for Storage and Display

of Class 1 ]'hrDugh Class IV Commadities,

Canoned Nonexpanded Group A Plastics and

Nonexpanded Exposed Group A Plastics in Rexail

Stores. 13-211
23.12 Protection of High Bay Records Storage. ... 13-211
2313 Slaued Shelves. 13- 216
64 JomsonContols —  propretary I resentaton

Chapter 14 Installation Requirements for Early Chapter 25 Protection of Rack Storage Using In-Rack
Suppression FastResponse Sprinklers ... 13- 112 P
141 General 18- 112 2.1 p
142 Early Suppression FastResgnse Sprinklers. ... 13- 112 253 CeilingLevel Sprinkler Design Criteria in
Combination with In-Rack Sprinklers. ...............
953 InRack Sprinkler Characterisiics.
254  Verical Spacing and Location of In-Rack
Chapter 25 ESFR Requirements for Storage Sprinklers
13-206 255 Horirontal Location and Spacing of In-Rack
231 General oo . 13-206 Sprinklers
232  ESFR Design Criteria. . 13-206 256  Protection of Racks with Solid Shelves
233  Early Suppression FastResponse (ESFR) 25.7  Horizonal Barriers in Gombination with In-Rack
Sprinklers for Palletized or Solid-Piled Storage of Sprinklers
Class I Through Class IV Commodities. ............ 13-206 258 Aliernative In-Rack Sprinkler Protection Options

That Are Independent of the Ceiling Sprinkler
DESIgR. oo
InRack Sprinkler Arrangemens in Combination
with CMDA Sprinklers at Ceiling L
k Sprinkler

TEn Critena for
Combination with Ci

ing-Level Sprinklers. .......

. 1s-z20

15-221

15221
13- 235

13- 235

13- 236
13- 737

13- 737

13- 238

13- 242

15— 260
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Suppression Mode Sprinklers

= Sprinkler Type:
= 14.0 (200) K Up & Pend
= 16.8 (240) K Up & Pend
= 22.4 (326) K Pend
= 25.2 (360) K Pend

= Max Area of Coverage:
= 100 sq.ft. (9.3 m?)

= Max Distance Between Sprinklers:
= 12’ (3.7m) — 30’ (9.1m) Building
= 10’ (3.01m) —>30’ (9.1m) Building

= Design:
= Calculate a specific # of sprinklers at a specific

65 domsonConios —  propretary JCI Presenttion

NFPA 13, 2017 — ESFR Protection Table Example

Table 2143 KSTT Prosecsbon of Pallerioed and Solid Pled Seor

1 Gorowgy & Plaseie Commendities

Table 25.4.2 ESFR Protwction of Palletized and Solid-Piled Siorage of Groap A Plastic Commodities

o e | Mo g T Gpresint
= —_

== -

Upright/pendent

Upright/pendent

Pendent

Pendent

Pendent

Pendent

Pendent

Pendent

Pendent
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FM 8-9- Protection Table Example

Table 11. Ceiling-Level Profection far L Plastic Ci in Open-Frame Rack Storage Arrangements
Protaction of L Plastic C ities in Opan-Frams Storage Racks: No_of AS (@ psi {bar)

Max Wet System. Pendent Sprinklers, 160°F (T0°G Wel System, Upright Sprnklers, 160°F (70°C) Dry System. Upright
Ceiling Sprinklers, 280°F (140°C)
Height, Standard Response Quick Response Standard Response Standard Response
£t (m) K12 [ K40 [ K198 | K252 | KM.2 | KWO | KIGE |K252EC| K12 | KIES5 | K252 | Ki1.2 | K168 | K196 | K252

fiee) | a0y | kas) | peseoy | prssy | ooy | gkasn pessoecy | oso) | o) | ka0 | geiso) | was) | kaso) | (kaso)

515 ECHECEREGER EEE AR ER R EA T E R

05 | o5 (6ol 05 | os |l os | 05 | o5 | 0s | os | on | 0on | 0s |oey] o

B{24) W@ | U@ | X@ |2@T| 0@ | W@ |NW@T| 0@ | X@ | D@7 |20@7| B | S@7| 5@ | H@T

16(10) | 1007 [16(10) | 05 [16(i0) | 0pn | ©5) |20d|eid) @05 | 05 (600 05 [0@)] 05 |
10.a0) W@ | 0@ | 0@ |20@7| X@ | V@ | A@ | V@ | XE | De |N@7| Ba | BE | B |SET
30021 | 20004y [ 1600 | 05 |30 ) 004 | Bes | 2o | oey| aen| 05 |0en] e | 0e] 05
12(36) 0@ | 0@ | D@ | A@ | 0@ | U@ | A@ | 0@ | X@ | D@ | N@ | S0 | 58 | 5@ | S
50 (35) | 35 (24) | 18 (1) | 10007) | 5035 | 38 24y | 25 1Ty | a0ize) | s0qas) | 2218 [ o | s0Es | 22018 |01 | 0@En
] %@ | 50 | 5@ | 56 | 50 | 58 | 5@ | 2@ | 56 | 5@ | 56 | B0 | BE | Be | 5@
50(35) | 3824 [ 18 (1) | 10007 | 50035 | 3824y | 251wy | anizg) | s0qasy | 22018 [ o | sops | 22018 |30y | 0En

20{60]

E]

30 a0)

3 A@H

105} 52

[ AQT
(120) ]

= The protecion options indicaled in the protection table for upright sprinklers Gan also be used as an allemative option Tor perdent sprinklers having the same Kofacior, RT rating, nominal tempsrature raling
and spacing requirements s the uprght sprrider

Johnson 7))1(4
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Early Suppression Fast Response (ESFR) Data Sheets

| tyco e [ —
Specific

- -
Application
Listing (UL)
TYCO Maodel ESFR-25 Pendent Sprin-
klers are listed by Underwriters Labo-
ratories (UL) for Specific Applications
with a ceiling height greater than 45
ft (13,7 m} up to and including 48 ft
(14,6 m), and a storage arran%ement
up to and including 43 ft (13,1 m).
Refer to Table C for guidelines for the
TYCO Model ESFR-25 Pendent Sprin-
kler Specific Applications Listing (UL)
Design Criteria. Refer to Table C for
additional information.

*Class I-1V, Cartoned Nonexpanded Plastic*

Johnson ﬂj)x(‘

Controls
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Positioning ESFR-34 in the Market

tyco.

Value Proposition:

+ Tallestceiling-only protectionin
the market

+ Narrowestaisles when using at
55'(16,8m)ceiling heights

+ Furthestdistance forthermal
elementto ceiling

+ Reduced flowrequirements

DESIGN FLEXIEILITY FOR
INCREASED STORAGE

Manufacturer

Viking ESFR-28 (FM)

JCI ESFR-34 (FM)

-
il
St
SIN VK514 TY9286
Approvalllisting FM Approval FM Approval
K-Factor 28.0/404 33.6/487
Thread 1" NPT 1-1/4" NPT
Max Ceiling Height (ft) 55'/16,8m 55'/16,8m
Max Commodity Height (ft) 50°/15.2m 50'/15,2m
Commaodity Cartoned Unexpanded Cartoned Unexpanded
Min Aisle Width (ft) §/24m 6'/1.8m
Sprinklers in design 9 9
Minimum Pressure 80 psi/ 5,5 bar 55 psi/ 38 bar

Flow per sprinkler
Max Flow {theoretical)

250 gpm (948 Itr/min
2,254 gpm (&.532 ltr/min

249 gpm (943 ltr/min)
2,243 gpm (8.489 Itr/min

Duration time 60 min 60 min
Racks Single or Double Single or Double
Center of Element to Ceiling 13"/ 325mm 17/ 432mm

In the storage market where flexibility is always important, the ESFR-34 has a
clear advantage at 55’ (16,8m) ceiling heights.

Johnson ﬂj)x(,

Controls

Positioning ESFR-34 in the Market

Tyco ESFR-34
55/16,8m ceiling, 50’/15,2m commodity /
6’/1,8m aisles

15 Double Row Racks
10 Tiers of Commodity
14,400 Total Pallets

Pallet # Increase = 1,920

Pallet % Increase = 15.4%

Viking ESFR-28
55/16,8m ceiling, 50’/15,2m commodity /
8'/2,4m aisles

13 Double

Row Racks

10 Tiers of Commodity
12,480 Total Pallets

Narrower aisles - more rows - more pallets - more value

Johnson ﬂ))l(,

Controls
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Suppression Mode Sprinklers- Head Guard
tqca, |
Model EG-25 Sprinkler Guard
For Model ESFR-25 Pendent Sprinklor
Ig:l:::i::ﬂnn g‘l:m.f r J
- Doligﬂ
.. Criteria
Aentonanor .
Johnson ¢))I(,
T ot gy crprn Controls

Alternative Solutions
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EAS-1 Protection Up to and Including Exposed Expanded Group A Plastics

ELECTRONIC SPRINKLER SYSTEM PROTECTION FOR HAZARDS UP TO
AND INCLUDING EXPOSED AND EXPANDED GROUP A PLASTICS

Spri Idl:!s.dﬁ:lmd with Simﬁﬁln‘ﬁ TrueAlwm H?;F
to provide cailing-only protact occupanc
palletized, and sol'z:l piled st , upna:aand including
posed, expanded, Group A plastics commodities as defined by NFPA 13 (no
open top contaners o solid shelves), the installation critera is as follows:
= a maximum coverage area of 100 117 (8,3 mf)
per sprinklar
* aminimum coverage area of 64 2 (Samd) _ _ o
per sprinklar
= a waler supply duration of 60 minutes = —re—8—8—8— ~
minimum Is required
The sprinkler spacing critea is:
= maximum spacing shall be 12 ft (3.66 m) for [~~~ —"—"—*
buildings having a ceiling height less than 30 |
1t (8,14 m)
. " 1 MINIMUM
= maximum spacing shall ba 10 11 (3.05 m) for |
buildings having a cedling height greatar than NS.E&Wmms
30 ft (914 m)
= 81 (2.4 m) minimum spacing Tor all construc-
tion types
CEILING | STORAGE MINIMUM DESIGN MINIMUM
HEIGHT HEIGHT | AISLE SPACING | PRESSURE RECOMMENDED
| fgm) 1ty 1t m)

o e e

psl (bary NO. OF SPRINKLERS
0 Sprinklers in 4-4-1
rangoment: 4 on 2

(10,7} 30M1) BRA) 57 (35 | most remole branch Ines,
1 on naxt nearest
branch I

TABLEC
ELECTRONIC SPRINKLER SYSTEM
DESIGN CRITERIA

73 JomsonConkols —  propretary IOl Presentaton
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Chapter 24: Alternative Sprinkler Systems Designs for Chapters 20-25

tyco

EC-25

Upright
K Factor
""r-/ Thread Size
/o Approvals

Te mperature
Sprinkler Finish
SIN

Wrench Type

Tech Data Sheet

CMDA and CMSA Applications
(0,48 bar)m The max m Co
coverage sprinklers used for similar appl

d FM Approv
rage area pe

74 JomsonConios —  propreary JOI resentation

appl
* (18,2 m?), which is almost double the area offere

UL. C-UL. FM. NYC

plled storage occupancies m Solder typem
ations mMinimum operating pressure of 7 psi
by standard
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fyco.
Chapter 24: Alternative Sprinkler Systems Designs for Chapters 20-25

Table 24.3.1 Extended Coverage, CMSA [K-Factor 25.2 (360)] Sprinkler Design Criteria for Single-, Double., and Multiple-Row
Racks Without Solid Shelves of Class | Through (Jass IV and Cartoned Nonexpanded Plastic Commodites

Mo
M| Cotiag oot - of —
Swrage Srormn Helgh caghe EeFacer, Typeof| Desm Operaag
Arraagement Commodiy Class | m | & | m | Odesuses | Swem | Sprisllers | Presue
EEERER T e 6 0 pal
Uprigha/ (2.1 bar)
pendent
w | om0 | [ zmzees e [ 0 pal 140 = 1 i
Urigha,/ (2.1 bar) (rms4amp
pendent 196 0% (15 m*)
ENIERERED 5 ] et o 0 pal 1265120
(2.1 bar) Tms3Tm
144 0% {13 m'y
. = I T e [ 0 pal 146 = 1R
“"L"I::r""l"'"l‘:::;\ (a1 wrougn Clas v, (21 bar) (rmx43mp
o rarks encapatilased and 1900 (18 m*)
e aonEnCysated, and —— -
e | Cnoninoompantes [ 3| 70 | s [ o . e B 0l 120212
o opes| e Uprighi/ {28 b} ATmETm
op coneines) penident 1A (13 m’)
EIERERE 52 (300 et & 0 pal e
Uiprighs (2.0 b (Wrm=43m)
198 A% {12 m')
w | a1 | 8w | ow 252 (360 e z 0 pal 1262126
Uprigha (2.7 bar) (Tms3Tm
pendent 1A (13 m?)
PR IETRIE T 2 Wet : 0 pal lf= 1R
1 b} (amsamp
196 (12 m*)
2)(
Johnson
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Water Supply Duration and Other Standards
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Water Supply Allowances

Table 24.4.1 Hose Siream Allowance and Water Supply Duration

Number of Hose Srream Allowance  Wazer Supply

Sprinkler Spacing Sprinkersin @ ——— Duration

Sprinkler Type Type Dhesigm Area Epm L/min {mimes)
Conwrol mode Smndard Upm 12 250 as0 i)
densiry/area and Over 12w 15 K00 1900 a0

CMEA
Orver 15 wm 25 1900 120
Ohver 25 1900 150
Extended Upmwd a50 e
CIWETagE

Upm 8 a50 e
Ohver 6w 8 1900 a0
Owver 8w 12 1900 120
Chver 12 1900 150
ESFR Smndard Up e 12 as0 B0
Ohver 12 15 1900 a0
Owver 15 w25 1900 120
Ohver 25 1900 150

Johnson ﬂ))I(,

Controls

Propretry JC1 Presentaton

Water Supply Allowances: FM Global

Table 14. Hose Demand and Water Supply Durafion Design Guidefines

78 JomsonConis —  propretary JOI resentation

Mo. of Sprintders in Ceiling

Hosze Demand, gom

Sprinkier Type by Spacing Dasign L/ min) Diuration, min
Standard spacing Up to 12 250 (850) B0
13 to 18 500 (1,800) a0
20 or more 500 (1,%00) 120
Extended-coverage Upto B 250 (950) 60
*Tiod 500 (1,900) a0
10 or more 500 (1,%00) 120

= When the maximum Enear spacing s 12 1t (3.7 m), the hose demand can be 250 gpm (950 Limin) and the duralion can be B0 minubes.
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Other Standards to Be Familiar With

FM Technical Datasheets NFPA Standards

FM 2-0 Installation NFPA 30: Flammable and Combustible Liquids Code

FM 8-24: Idle Pallet Storage NFPA 30B: Code for the Manufacture and Storage of
Aerosol Products

FM 8-29: Refrigerated Storage NFPA 20: Standard for the Installation of Stationary Fire
Pumps for Fire Protection

FM 8-33: Carousel Storage and Retrieval Systems NFPA 24: Standard for the Installation of Private Fire
Service Main

FM 8-34: Protection for Automatic Storage and NFPA 25: Standard for the Inspection Testing and

Retrieval Systems Maintenance of Water-based Fire Protection

2-81: Fire Protection System Inspection, Testing and
Maintenance

NFPA 13: 28.4 The installing contractor shall provide the property owner or the
property owner’s authorized representative with the following:
1. All literature and instructions provided by the manufacturer
describing proper operation and maintenance of any equipment and

devices installed Johnson ﬂ))I(,

79 omnCool — gyt rsnaion 2. NFPA 25 Controls

FM 8-34
Table 6. In-Rack Sprinkler Design Guidelines
M::;rzi? Design Flow from Most Remote IRAS,
gpm (Limin)
Dista Vertical Distances ertical Distances
Depth of Between No. of
ASRS | Tray or Container Material In-Rack | IRAS in| Between Tier Levels | Between Tier Levels
Row Gomposition Sprinkiers Design = 8 in. (225 mm) <9 in. (225 mm)
Up ta 3 ft | Nencombustible Closed-Top 10 ft (3.0 m) 4 30 (115) 50 (190)
(0.8 m) | Container 15 ft (4.5 m) 6 60 (230) 80 (300)
‘Cormugated or Expanded 10 ft (3.0 m) 6 60 (230) B0 (300)
Plastic Trays or Containers
Everything Else 10 ft (3.0 m) 4 &0 (230) B0 (300)
15 fi (4.5 m) ] 100 (380) 120 (455)
Ower 3 ft | Noncombustible Closed-Top 10 it (3.0 m) & 30 (115) 50 (190)
(0.8 m) |Container 15 ft (4.5 m) ] 60 (230) B0 (300)
and up 1o [Com ated or Expanded 10 ft (3.0 m) 8 60 (230) B0 (300)
61t (1.8 | plastic Trays or Containers
m) Everything Else 10 ft (3.0 m) 3 &0 (230) B0 (300)
15 ft (4.5 m) 9 100 (380) 120 (455)
Owver 6 ft | Noncombustible Closed-Top 10 ft (3.0 m) B 30 (115) 50 (190)
(1.8m) |Container 15 ft (4.5 m) 12 &0 (230) B0 (300)
‘Corrugated or Expanded 10 ft (3.0 m) 10 60 (230) B0 (300)
Plastic Trays or Containers
Everything Else 10 ft (3.0 m) 8 60 (230) B0 (300)
15 ft (4.5 m) 12 100 (380) 120 (455)
/
Johnson /})I(‘
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Poll Question 4

What must the installing contractor provide to the building owner or representative?

A. Lunch

B.  NFPA 25 and manufacturer’s technical data
C. Just the bill

D. NFPA13

Johnson ¢))I(,

I Controls

Questions?

Joshua McDonald, CFPS
Technical Trainer

josh.mcdonald@jci.com
(401) 339-5089

= www.onlinetechxchange.com
= training@jci.com

= For more information, visit www.tyco-fire.com
= Or contact JCI Technical Services at
TechServ@jci.com
1-800-381-9312

Johnson Controls
1467 EImwood Avenue
Cranston, RI, 02910
tralnm;[; tycofp.com
(40T)781-8220
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