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3 Johnson Controls  —

Guidelines for earning IACET CEUs

Proprietary JCI Presentation

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

4 Johnson Controls  —

Johnson Controls Proprietary Information Clause

Proprietary JCI Presentation

 The training programs provided by Johnson Controls (JCI) are supported and funded by JCI.  Attendance at a training program provided 
by JCI 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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5 Johnson Controls  —

Portfolio of Flagship Brands
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6 Johnson Controls  —

Learning Records 

Proprietary JCI Presentation

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 Elmwood Avenue 

Cranston, RI 02910



5/19/2020

4©Johnson Controls | Tyco Fire Protection Products

Johnson Controls —7

Introduction

Joshua McDonald, CFPS 
Technical Trainer

JCI, Tyco

Mobile +1 401 339 5089
Tel  + 1 401 781 8220, ext. 0473

1467 Elmwood Avenue
Cranston, RI 02910

Josh.mcdonald@jci.com

Started with Tyco: June 2016

Prior Experience: Property Risk Engineering, Volunteer Fire 
Service

Location: Cranston, Rhode Island

Education:
BS in Fire Protection and Safety Engineering and Technology, The Oklahoma State 
University (OSU)
Currently studying for MS in Fire Safety and Explosion Protection, (OSU)

Johnson Controls —8

Poll Question 1

How comfortable are you with water-based fire protection for storage applications?

A. This is brand new to me.
B. I understand the concept but have limited experience.
C. I am very familiar with the topic.
D. I am extremely familiar with the topic.
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9 Johnson Controls  —

Objectives

Proprietary JCI Presentation

 Summarize Commodity Classification per NFPA 13

 Describe Storage Arrangements and Types

 Interpret the NFPA 13 Rack Storage Protection Tables

10 Johnson Controls  —

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. 

Proprietary JCI Presentation
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11 Johnson Controls  —

What was the Problem?

Proprietary JCI Presentation

12 Johnson Controls  —

Commodity Classes – Class I

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.
Proprietary JCI Presentation
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13 Johnson Controls  —

Commodity Classes – Class II

Noncombustible product that is in slatted wooden crates, solid wood boxes, 
multiple-layered corrugated cartons, or equivalent combustible packaging 
material, with or without pallets.

Metal‐lined double tri‐wall 
corrugated carton on a wood 

pallet

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 
material on wood or FM Approved pallets.

Proprietary JCI Presentation

14 Johnson Controls  —

Commodity Classes – Class III
 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)

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

Paper cups in compartmented 
cardboard cartons on wood pallets

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 commodities: A. Cellulosic 
materials, such as wood, paper, or natural textiles, on wood or FM Approved pallets. Products may or may not be 
stored in corrugated cardboard cartons. B. Classes 1, 2, and 3 materials containing no more than 5% plastic 
(unexpanded, expanded, or a combination of the two) by either weight or volume.

Proprietary JCI Presentation
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15 Johnson Controls  —

Commodity Classes – Class IV
 A product, 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

A mixture of paper and plastic 
cups (15 % plastic by weight) on 

wood pallets.

NFPA 13‐ 20.4.4, Table A.20.4.4

Proprietary JCI Presentation

16 Johnson 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. 
C. Total volume of expanded plastic is greater than 5% and up 

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 
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).

Proprietary JCI Presentation
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17 Johnson Controls  —

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)

16‐oz (450 g) Polystyrene 
Plastic Jars in 

compartmented cardboard 
cartons

Expanded Polystyrene 
Trays Exposed

NFPA 13‐ 20.4.5.2

Proprietary JCI Presentation

18 Johnson Controls  —

Expanded or Unexpanded?

Proprietary JCI Presentation
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19 Johnson Controls  —

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

20 Johnson 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 highest classified commodity and storage 
arrangement.

 The protection requirements 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 ft2 (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 I or Class II commodities, 
the allowable number of pallet loads for Class IV or Group A plastics shall 
be reduced to five.

 The protection requirements for the lower commodity class shall be 
permitted to be utilized in the area of lower commodity class, where 
the 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

Proprietary JCI Presentation
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21 Johnson Controls  —

Encapsulation
 Plastic sheet completely enclosing the sides and top of a pallet load containing a combustible commodity 

 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

Proprietary JCI Presentation

22 Johnson 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

Proprietary JCI Presentation
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23 Johnson Controls  —

Storing Materials on Plastic Pallets

One class upgrade for un-reinforced plastic pallets
 Class II → Class III
 Class IV → Group A Plastics

Two class upgrade for reinforced plastic pallets
 Class II → Class IV
 Class IV → Group A Plastics

NFPA 13‐ 20.3.2.2.1.1, 20.3.2.2.2.1

Proprietary JCI Presentation

24 Johnson Controls  —

Other Types of Commodities

Idle Pallet (20.14) Baled Cotton (21.10)

Rolled Paper (Chapter 19)Rubber Tire (Chapter 18)

Proprietary JCI Presentation



5/19/2020

13©Johnson Controls | Tyco Fire Protection Products

25 Johnson Controls  —

FM Guidelines

Idle Pallet (8‐24) Baled Fiber (8‐7)

Rolled Paper (8‐21)Rubber Tire (8‐3)

Proprietary JCI Presentation

26 Johnson Controls  —

Storage Arrangements

 Idle Pallet Storage

 Miscellaneous Storage

 Solid Pile Storage

 Palletized Pile Storage

 Bin Box Storage

 Shelf Storage

 Rack Storage

Proprietary JCI Presentation
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27 Johnson Controls  —

Idle Pallet storage  (Chapter 20)

Wood Pallets Plastic Pallets

Proprietary JCI Presentation

28 Johnson Controls  —

Miscellaneous Storage 

 Incidental Storage < 12ft (3.7m)

Storage < 10 % of building area or 4000 ft2 (372 m2) of the sprinklered area, whichever 
is greater

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

Each such pile or area shall be separated from other storage areas by at least 25ft 
(7.6m)

NFPA 13‐ 3.3.123
Proprietary JCI Presentation
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29 Johnson Controls  —

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

Solid Pile Palletized Bin Box

Shelf Storage Back to Back Shelf
Proprietary JCI Presentation

30 Johnson 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.

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

NFPA 13‐ 3.3.152, 3.3.153

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

Proprietary JCI Presentation
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31 Johnson Controls  — Proprietary JCI Presentation

Unstable Pile

32 Johnson Controls  —

Pile Stability

Proprietary JCI Presentation
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33 Johnson Controls  —

Pile Stability

Proprietary JCI Presentation

34 Johnson Controls  —

High Piled Storage

Proprietary JCI Presentation
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35 Johnson Controls  —

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).

Proprietary JCI Presentation

36 Johnson Controls  —

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. 

Proprietary JCI Presentation
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37 Johnson Controls  —

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

Proprietary JCI Presentation

38 Johnson Controls  —

NFPA 13

Chapter Installation Requirements for:

9 Sprinkler Location

10 Standard Pendent, Upright, and Sidewall Sprinklers

11 Extended Coverage Upright, Pendent, Sidewall 
Sprinkler

12 Residential Sprinklers

13 CMSA Sprinklers

14 Early Suppression Fast‐Response Sprinklers

15 Special Sprinklers

16 Piping, Valves, and Appurtenances

OLD NEW

Proprietary JCI Presentation
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39 Johnson Controls  —

NFPA 13

Chapter Title

20 General Requirements for Storage

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

22 CMSA Requirements for Storage Applications

23 ESFR Requirements for Storage Applications

24 Alternative Sprinkler System Designs for Chapters 20 
Through 25

25 Protection of Rack Storage Using In‐Rack Sprinklers

OLD NEW

Chapter Title

12 General Requirements for Storage

13 Misc. and Low‐Piled Storage

14 Class I‐IV Palletized, Piled, Bin Boxes, or Shelf

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

16 Class I‐IV on Racks

17 Plastics and Rubbers on Racks

18 Rubber Tire Storage

19 Roll Paper

20 Special Designs Storage

21 Alternative Sprinkler System Designs

Proprietary JCI Presentation

40 Johnson Controls  —

Poll Question 3

What NFPA 13 Edition does your jurisdiction follow?
A. 2019 Edition
B. 2016 Edition
C. 2013 Edition
D. Earlier than 2013 Edition
E. I have no idea!
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41 Johnson Controls  —

Control Mode Sprinklers

Proprietary JCI Presentation

42 Johnson Controls  —

Control Mode Density Area (CMDA)
Density / Area Method
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43 Johnson Controls  —

Control Mode Density Area (CMDA)
Density / Area Method

.285

Proprietary JCI Presentation

44 Johnson Controls  —

Control Mode Density Area (CMDA)
Density / Area Method
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45 Johnson Controls  —

FM 8-9: Guidelines for Class I-V Commodities

Proprietary JCI Presentation

46 Johnson Controls  —

Standard Spray Sprinkler Data Sheets

NFPA 13:

Proprietary JCI Presentation
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47 Johnson Controls  —

NFPA 13 Table of Contents

Proprietary JCI Presentation

48 Johnson Controls  —

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

Proprietary JCI Presentation
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49 Johnson Controls  —

Control Mode Specific Application (CMSA) Sprinklers (2010)

 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

 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.

Proprietary JCI Presentation

50 Johnson Controls  —

NFPA 13, – CMSA Protection Table Example
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51 Johnson Controls  —

NFPA 13– CMSA Protection Table Example

Proprietary JCI Presentation

52 Johnson Controls  —

CMSA Data Sheets

Proprietary JCI Presentation
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53 Johnson Controls  —

NFPA 13, 2016 Table of Contents

Proprietary JCI Presentation

54 Johnson 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).

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 
intermediate level/rack storage sprinklers shall be used. 

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

Proprietary JCI Presentation
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55 Johnson Controls  —

Poll Question 4

What are the metal discs installed on intermediate sprinklers

A. Heat collectors
B. Water shields
C. An ornamental item for aesthetics
D. A complimentary Frisbee

56 Johnson Controls  —

In-Rack Sprinkler Protection

Proprietary JCI Presentation
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57 Johnson Controls  —

In-Rack Sprinkler Protection

Proprietary JCI Presentation

58 Johnson Controls  —

Other In-Rack Sprinkler Protection Requirements

Proprietary JCI Presentation
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59 Johnson Controls  —

Other In-Rack Sprinkler Protection Requirements

Proprietary JCI Presentation

60 Johnson Controls  —

Other In-Rack Sprinkler Protection Requirements

Proprietary JCI Presentation
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61 Johnson Controls  —

In-Rack Sprinklers Data Sheets

Proprietary JCI Presentation
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Suppression Mode Sprinklers

Suppression

Heat release

Time

Proprietary JCI Presentation
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63 Johnson Controls  —

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)

Suppression

Heat release

Time

Proprietary JCI Presentation

64 Johnson Controls  —

NFPA 13 Table of Contents
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65 Johnson Controls  —

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 m2)

 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 pressure

Proprietary JCI Presentation

66 Johnson Controls  —

NFPA 13, 2017 – ESFR Protection Table Example

Proprietary JCI Presentation
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67 Johnson Controls  —

FM 8-9- Protection Table Example

Proprietary JCI Presentation

68 Johnson Controls  —

Early Suppression Fast Response (ESFR) Data Sheets

*Class I‐IV, Cartoned Nonexpanded Plastic*

Proprietary JCI Presentation
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69 Johnson Controls  —

Positioning ESFR‐34 in the Market

Proprietary JCI Presentation

70 Johnson Controls  —

Proprietary JCI Presentation

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 

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 

Pallet # Increase = 1,920
Pallet % Increase = 15.4%

Positioning ESFR‐34 in the Market

Narrower aisles  more rows  more pallets  more value
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71 Johnson Controls  —

Suppression Mode Sprinklers- Head Guard

Proprietary JCI Presentation
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Alternative Solutions
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73 Johnson Controls  —

EAS‐1 Protection Up to and Including Exposed Expanded Group A Plastics

Proprietary JCI Presentation
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Chapter 24: Alternative Sprinkler Systems Designs for Chapters 20-25
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Chapter 24: Alternative Sprinkler Systems Designs for Chapters 20-25
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Water Supply Duration and Other Standards
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Water Supply Allowances
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Water Supply Allowances: FM Global
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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 
Retrieval Systems

NFPA 25: Standard for the Inspection Testing and 
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
2. NFPA 25
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FM 8-34
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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. NFPA 13

82 Johnson Controls  —

Questions?
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 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 Elmwood Avenue

Cranston, RI, 02910
training@tycofp.com

(401) 781-8220

Joshua McDonald, CFPS
Technical Trainer

josh.mcdonald@jci.com
(401) 339‐5089


