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Technical Seminar
A Special Presentation for: FSICA

Topics of Discussion

« Sprinkler Protection for Atriums and cther High Clearance Occupancies

- Dry Pipe Alternatives for Eliminating in-rack sprinklers

- Design and Installation Guidelines of Window Sprinklers for Glazing
Protection

- Brief Introduction and Significant Changes to the 2007 NFPA 13

2 | 200668 A 308 EW=




Fire Protection Systems

FSICA

An Investigation of Automatic Sprinkler Protection of
Buildings with Non-Storage Occupancies and High
Clearances
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Background

« Sprinkler performance and effectiveness in buildings with high roofs and
non-storage occupancies such as: atria, convention centers, auditoriums,
theaters, exposition halls and others, is not well understood.

- Need to investigate the adequacy of the two different approaches for
protection in FM Global Data Sheet 3-26.
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Include:

Questions Related to Sprinkler Performance
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« Will automatic sprinklers ever operate?

+ What would be the fire size at sprinkler operation?

« What type of sprinkler and design criteria to use, and will sprinklers be
effective in controlling the fire?

FM Global Automatic Sprinkler Design Criteria

play areas.

Table 2 D.S. 3-26
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FM Global Automatic Sprinkler Design Criteria

Table 6 D.S. 3-26

Type of Sprinkler Density’, Areg' of Damand,
Sprinkler Temperature gprsg ft 50 fi fsg m)
System Rating [mm/min)
Wat High, 0.15 (6} 2500 (230}
Dry intermediate of ordinary 3500 (330}
Hose stream demand: 256 gpm (950 Ifmin). Duration: 60 min.
Table 8 D.S. 3-26
Tve of Sprinkier Density’, Area’ of Demand,
Sprinkler Temperature gomisq ft sqft (sqm)
Systam Rating {mmitnin)
Wet High 0.30 (12) 5000 (460
Dry 8000 (740)

Hose stream demand: 560 gpm (1900 min), Duration: 120 min.
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Goals of Test Program

- To investigate sprinkler performance in non-storage buildings with high

clearances, starting with 15.3 m (50 ft ) clearance between top of fuel and ceiling.

« To determine automatic sprinkler design criteria for buildings with high roofs and

non-storage occupancies, typically Ordinary Hazard occupancies containing
potential fuel stacks lower than 3 m (10 ft ) high.
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summary of Full Scale Fire Test 1

- Fuel Arrangement: Class 2 commodity
« Fuel Height: 2.26 m

« Clearance to ceiling: 15.4 m

« Clearance to deflector: 15.2 m

+ Arrangement: 8 by 8, solid pile, 2 tiers
« Density: 12 mm/min

+ Sprinklers: K115, RTI 140 (m-s)1/2
+Spacing: 3.0mx3.0m
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CLASS Il Commodity

Metal-lined double tri-wall corrugated carton on a
wood pallet
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Side View of Fuel Array
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Bl 3 Phas ehes of apedabler operutions In Temt 1.
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Temperature Measurements in Test 1
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Results Test 1
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« Fire Damage: Acceptable

- Skipping of sprinklers cbserved.

« Number of Sprinklers Operated: 15

- Ceiling and steel temperatures: Acceptable
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sSummary of Full Scale Fire Test 2

- Fuel Arrangement: Class 2 commodity
« Fuel Height: 2.26 m

- Clearance to ceiling: 15.4 m

« Clearance to deflector: 15.2 m

- Arrangement: 8 by 8, solid pile, 2 tiers
« Density: 6 mm/min

- Sprinklers: K= 80, RTI 140 {m-g)2

- Spacing: 3.0m x3.0m
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Results Test 2

- Number of Sprinklers Operated: 17

- Ceiling and steel temperatures: Acceptable

- Fire Damage: Acceptable

- Skipping of sprinklers observed.
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Unexpanded Group A Plastics

16-0z Polystyrene Plastic Jars in
compartmented cardboard cartons
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Side View of Fuel Array
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Summary of Full Scale Fire Test 3

+ Fuel Arrangement: Group A Plastics
+ Fuel Height: 1.73 m

« Clearance to ceiling: 15.9 m

« Clearance to deflector: 15.7 m

« Arrangement: 2 by 8, solid pile, 1 tier
- Density: 12 mm/min

« Sprinklers: K115, RTI 140 (m-s)1/2
+Spacing: 3.0mx3.0m
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Results Test 3

- Number of Sprinklers Operated: 26

- Skipping of Sprinklers observed

- Test terminated at 9 minutes
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sSummary of Full Scale Fire Test 4

« Fuel Arrangement: Group A Plastics
» Fuel Height: 1.73 m

« Clearance to ceiling: 16.6 m

« Clearance to deflector: 16.4 m

- Arrangement; 2 by 8, solid pile, 1 tier
«» Density: 18 mm/min

« Sprinklers: K= 160, RTI 50 {m-s)2
«Spacing: 6.1 mx6.1m
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Results Test 4

- Number of Sprinklers Operated: 16

- Ceiling and steel temperatures: Acceptable

- Fire Damage: Acceptable

- Skipping of Sprinklers cbserved
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sSummary of Full Scale Fire Test 5

« Fuel Arrangement: Group A Plastics

» Fuel Height: 1.73 m

« Clearance to ceiling: 16.6 m

« Clearance to deflector: 16.4 m

- Arrangement; 2 by 8, solid pile, 1 tier

«» Density: 18 mm/min

« Sprinklers: K= 360 (EC-25), RTI 50 (m-s)"2
«Spacing: 6.1 mx6.1m

30 | 20necER A AR BHI=

15



Fire Protection Systems

FSICA

EC-25 (Extended Coverage Extra Hazard Sprinkler)

- Maximum Working Pressure 12,1 bar

+ Pipe Thread Connection 1 inch
NPT or ISO 7-R1

- K-factor — 360 LPM/bar'2

Temperature Ratings 74°C or 101°C
- Finish - Natural Brass
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Results Test 5

- Number of Sprinklers Operated: 1

- Ceiling and steel temperatures: Acceptable

- Fire Damage: Acceptable

- No Skipping of sprinklers since only 1 operated.
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Conclusions

« For the test conditions, automatic sprinkler design criteria of 12 mm/min
over 460 m? was validated while the 6 mm/min over 230 m? criteria
appears marginally adequate.

«» High clearances may induce temporary or permanent skipping of automatic
sprinklers and more work is needed to evaluate its effect on fire control.

« The K360 (EC-25) sprinkler provided superior fire control and the effects of
skipping should not be a factor. Design for 18mm/min. over 460 mZ2.
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Protecting Dry Pipe & Refrigerated Warehouses with
Control-Mode Specific Application (CMSA) Sprinklers
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Dry System Testing
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Class Illl Free Burn Sprinkler Activation Time

Tyeo Dry Pipe Test F-1
Class i
K16.3,386F bul

< 401 Storage - 46 1. Ceiling
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Refrigerated Warehouses Uses

- General Storage

- a wide variety of food products, wrapped
or unwrapped, which pass through the
warehouse, depending on the season of
the year.

- The commodity classification of the
material in the occupancy may
dramatically vary from season to season.

- Processing Plants
- stable inventory of particular items.

- The commodity classification of the
material in the occupancy will be
consistent all year long.
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Classification of Refrigerated Storage

- Coolers ~0'C to 18°C (32°F to 65°F)
- Storage of foods such as apples, eggs or nuts
« Chill Rooms ~ -9°C to 2°C (16°F to 35°F)
— Curing Meat
«Freezers ~ -23'C to -15°C (-10°F to 5°F)
- Storage of frozen foods such as meats, poultry, fish or vegetables
« Sharp Freezers ~-37'C to -17°C (-35°F to O°F)

- Initial Freezing & Normal Storage of Frozen Foods
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Common Combustible Material in Cold-Storage
Warehouses

- Different Types of Food, Wood/Plastic Pallets, Wood Boxes Containing Food,
Fiberboard Food Containers, Wooden Baskets, Polystyrene Egg Cartons, Waxed
Paper, Heavy Paper Wrapping, Cloth Wrapping, Grease or Grease-Impregnated
Materials, or Pharmaceuticals.

- Commonly Class |l or Class Il
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Commodities Tested - CLASS ||

« 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
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Commodities Tested - CLASS I

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

- Class Il Commodiities on Plastic Non-
reinforced Pallets

Paper cups in compartmented
cardboard cartons on wood
pallets
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Typical Storage Arrangements

« Rack Storage (No Solid Shelves)

- Single Row
- Double Row

- Multiple Row
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Current NFPA 13 (2002) Criteria for Rack Storage of
Class [ - IV Commodities Over 7.6 m (25 f)
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Double-Row Rack Storage

12.3.4.4.1.1 (c)
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Current NFPA 13 (2002) Criteria for Rack Storage of

Class [ - IV Commodities Over 7.6 m (25 f)
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Current NFPA 13 (2002) Criteria for Rack Storage of

Class [ - IV Commodities Over 7.6 m (25 ft)
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What is our gioal for protection with Control
Mode Sprinklers?

-Limit the size of 2 fireby

distribution of water so as to e gy T I S A ST
control the heat release rate and _::E-Eeat f&%ﬁﬁ_é
pre-wet adjacent combustibles,
while controlling ceiling gas
temperatures to avoid structural
damage.
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FM Testing of Dry Systems Using Large Drop
Sprinklers in the 1990’s

60 sec. Delay 30 sec. Delay
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The Problem

« December 21, 2004

- FM Approvals suspended Approval
of all large drop automatic fire
sprinklers

« Benchmark Testing

K11.2 Large Drop Sprinklers
30' Building - 20" Storage
50 psi- 79 gpm Tyco Large Drop Sprinklers
successfully passed full-
scale fire testing at UL and
remain UL listed

Number of operated sprinklers
New Facility Lagacy Facility
31 20
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Class Il Testing — FM (Double Row)

Cominodlre of Type af Fuel
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FM Approved for the Protection of Class Il
Commodities up to 10.5 m (35 ft) high

= Commodity Hazard: Class 1 and 2 in closed-top non-plastic or
noncombustible containers

Maximurm Starage Height: 35 ft (105 m)
Maximum Building Height: 40 ft (122 m)

= Storage Arrangement: Solid-Piled, Palletized, Shelf, Bin-Box, as well
as Open-Framed Single-Row, Double-Row and Multiple-Row Racks

Sprinkler System Type: Dry

= Maximum Water Delivery Time: 30 seconds upon operation of first
sprinkler

= System Design: 25 AS @ 22 psi (1.5 bar) plus 500 gpm (1,900 Fmin)

hise allowantce

= The 30 second delivery time needs o be confirmed via an ana\\{f\s by

Engineering Hazards or by a software program that is listed in f
Specification Tested Product section of the Fi Global
Approval Guide. If confirmed by a listed software program, the

sprinkler operation sequence shauld he hased on the simulitaneous
opening of the most remote 4 sprinklers (2 sprinklers on 2 lines)

e
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Fire Plume Penetration

« A high challenge fire can have an
upward draft equivalent to 30 — 35 mph
(50 — 56 kph)

- The Larger K-factor Ultra K17
produces larger water droplets than the
LD resulting in better fire protection.
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Main Array Damage From North
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Steel Temperatures At Ceiling Above Ignition

300 1

Water to Sprinklers @ 2:15
' - - System Pressure at 2.07 bar (30 psi) @ 2:33
‘%

250
200 | -

150 4

(Beg C)

100 4

50 4

Time (Min}
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The key is predicting water transit time
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Insert your system
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Select the sprinklers that are open
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Perform Calculation
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Dry Systems Summary

+ Knowing the predicted fire size/growth — Class Il and llI

- Using a sprinkler capable of fire control with a delayed operation — Ultra
K17

- Calculating the water delivery time of the dry pipe systems — Fluid
Delivery Time Software

- Custom Designed Dry Systems that Perform as Well or Better than
Wet Systems
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Design and Installation Guidelines of Window
Sprinklers for Glazing Protection
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Specific Application

NFPA 13 states:

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

66 | 20necER A AR BHI=
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What is meant by
“‘Specific Application”

- A method of developing specific design and protection criteria for fire hazards not
covered by current Standards.

OR

- A method of developing “improved” specific design and protection criteria for
hazards currently covered by Standards, but may be found to be insufficient by
today’'s needs.
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How does a “Specific Application” come about?

+ A need is identified by:
- Manufacturer

- Consortium (e.g. Retail Groups; Building Manufacturers; Tire
Manufacturers; etc)

- Insurance Underwriters

- Private Sector
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How Does a Specific Application Come About?

« Full Scale fire testing is performed by a Nationally Recognized Laboratory
At which;
- A “Specific Application” Listing is published in an appropriate Listing Guide
and/or

« A Technical Report is written outlining the full scale fire testing and associated
data
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- Special sprinklers - A type of sprinkler that is intended for the

Special Sprinklers

protection of specific hazards or construction features and that has
heen evaluated and listed for performance under the following
conditions

- Fire tests related to the intended hazard

- Distribution of the spray pattern with respect to wefting of
floors and walls

- Distribution of the spray pattern with respect to obstructions
- Evaluation of the thermal sensitivity of the sprinkler

- Performance under horizontal or sloped ceilings

— Area of design
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- These sprinklers are the first sprinklers ever to

- These sprinklers are also recognized by ICC-

The TFBP Model WS Specific Application

Window Sprinkler

be specifically Listed to provide protection for
heat strengthened or tempered glass windows
using automatic sprinklers.

ES, & ULC as providing a two-hour
equivalency for a fire separation assembly.

PROTECTED

71| 20088 A 208 ZMW=

GLAZING

Installation Requirements

« Specific Application Sprinkler
« Use the Literature for Guidelines
« Very Specific Rules for Installation

« Reviewed by all Approval Agencies
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Ty |5 s b
! Pducts

Model WS™ — 5.6 K-factor
Spevific AppHcation Window Sprinkfers,
Horlzontal and Verlica fopdent Sidewali

General At

Description
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Area of Use

Interior Fire Separation

INSDE

W~

INSHE

i

- When acceptable to the Authority Having
Jurisdiction the Model WS Specific
Application Window Sprinklers may be used . . .
in either a sprinklered or un-sprinklered Exterior Spatlal Separatlon

building to protect non-operable window (Sprink|ers Inside)
openings that are part of a fire separation.

QuUTRIDE

eI EXPOSURE

Exterior Spatial Separation
(Sprinklers Outside)

— T —
i : e
CUTERR EXFOSURE

GICHE
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Glass Type

« Single-glazed (Single Pane), Double-glazed (Double Pane ) or Insulated, Non-
operable Heat-strengthened, Tempered, or stronger glass window assemblies
where each individual pane is a minimum 1/4" (6 mm) thick.
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Muftiple Windows Separated by Mullions
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Listings & Approvals

«UL & C-UL Listed

« ULC — Underwriters Laboratories Of Canada

« BMEC - Building Material Evaluation Commission

+ ICC Evaluation Service — ICC-ES Legacy Report NER-516
+ New York City Approval

« Witnessed by Factory Mutual-Report Available
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o NER-516
- LEGACY REPORT Re-lssusl daovary 1, 2003

BusitessRegianal Office 2
frogional Oflce =
FRegonal Officw w 405

1CC Evaluation Service, bnc.
www.icc-es.6rg

Legany Report on 2600 Infernational Building Code with the 2002 Accumulative Supplement to the
International Cca‘es xhe 2009 international Resideniial Code for One- and Two-Faimily Dwellings with the
2002 A 1 fo the nat Codes, the BOCA National Auilding Godef1399, the
1984 Standard Bul!dmy Code. ll;e 89T Uniform Buiiding Code and the 1998 One- and Twa-Fainily
Dwelling Code

DHVISION 13 - SPECIAL CONSTRUCTION

Section 13938 - Wet-Pipe Fire Suppression Sprinklers

REPORT HOLDER: EVALUATION SUBJECT:
TYECO Fire Progucts Researeh and TYCQ FIRE PRODUCTS (TRPHCENTRAL
Developmaent SPRINKLER COMPANY {CSCY WINDGW
1467 Elmwood Avenuea SPRINKLER™ WMODEL WS™ vz BICH

sland 62910 QRIFICE QUICK RESPONSE VERTICAL
AND HORIZONTAL SIDEWALL
SPRINKLERS SIN TY3388, TY3488 03388
amd £3488
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- Qriginal Testing conducted in Canada by

Why a Window Sprinkler?

- Distribution from Standard Spray Sprinklers P —— P ——
TR BT ARILARE SRR T SR R R

does not efficiently cover a glazing assembly

Gem & RJA. Not Specifically Listed. Used By
Variance. Both the AHJ & specifying
engineer assumed liability/responsibility for
its use
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Testing

- Same temperatures as ASTM/UL E-119
and CAN/ULC-3101-M89 ( for 2 hours)

« In accordance with CCMC’s Technical Guide
for Sprinkler Protected Glazing Systems

- Tested with Butt Joints and Mullions
« Passed the Hose Stream Test ANSI/UL 10B

+ No cracking or physical damage to window
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Temperature (C)

T S
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Testing Overview
- Calibration Test

- Same temperatures as ASTM/UL E-119 and CAN/ULC-8101-M89
- Five Tests with Window Sprinklers

- Various Assembly Types

- Various Sprinkler Locations
- Fire Test then Hose Stream Test
+ 8mall Fire Scenario - 40 KW
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Hose Stream Test Video

Fire Test #8 Video
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Brief Introduction and Significant Changes to the
2007 Edition NFPA 13
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Overview
Committee Reports

«NFPA 13 — 2007
-NFPA 13D — 2007
«NFPA 13R — 2007

- 1200+ proposals and comments acted on for the 2007 Edition
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Chronology of Sprinkler Standards
2006 Annual Revision Cycle

- Reports on Proposals (ROP): 6-24-05
- Reports on Comments (ROC): 2-24-06

Safety Conference — June 2006
- Standards Council Meeting — July 2006
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+ Presentation at Technical Committee Reports Session — NFPA World

Chapter 3
Definitions

+ New Definitions for:
- Institutional Sprinkler
- Pilot Line Detector
- Available Height for Storage
- Clearance Requirements
- Aisle Width

- Measured Between Loads, Not Racks
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Chapter 3
Definitions

New Definitions of “wood” and “plastic” Pallets

New requirements for idle plastic pallets stored on rack
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Chapter 3
Definitions

+ New Definitions of “wood” and “plastic” Pallets

- New requirements for idle plastic pallets stored on rack
- Types of rack storage

- Solid

- Slatted

- Open
- Revised “open rack” to clarify 50% calculation rule

- “‘Rack shelf area” defined by minimum 3 in. flue spaces on all four sides
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Chapter 5
Occupancy/Commodity Classification

- Plastic Pallets

- Plastic Pallets are to be considered reinforced unless otherwise
permanently marked or certified.
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Chapter 6
Components and Hardware

+8.2.9 — List of Installed Sprinklers required in spare sprinkler cabinet
-SIN
- Description
- Temperature Rating
- Quantity of Spare Sprinklers

+6.3.8 Marking of pipe. Removed “continuously”. Must be visible on all
lengths 3.6 m.
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Chapter 7
System Requirements

- New air venting requirements
- Means to exhaust air while filling
- Suitably located inspectors test or aux. drain OK
- Intended to reduce oxygen and corrosion
- High water level protection
- Externally resetting dry valves
- Low differential dry pipe valves

- Use either a high water level device or automatic drain
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Chapter 7
Dry System Water Delivery

- Size of dry systems limited by water delivery time

- 60 second rule

- Table 7.2.3.4.1 Time and outlet requirements based on the hazard
- Time determined by

- Listed water delivery program

- Water delivery to test header

- No exception for systems under 500 gallon or with QOD
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System?

What are NFPA’s requirements for a Dry Pipe

What's so magical about 60 seconds?
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Chapter 7
Dry System Water Delivery

Table 7.2.3.4.1 Dry System Water Delivery

Number of Most
Remote Sprinklers  Maximum Time of
Hazard Initiafly Open Water Delivery
Residential i 15 seconds
Light i 60 seconds
Ordinary 1 2 50 seconds
Ordinary 11 2 530 seconds
Extral 4 45 seconds
Extra ll 4 45 seconds
High piled 4 40 seconds
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Activation Sequence 10.7 mClass lll / 13.7 m
Ceiling

Tyco Diy Pipe Test D-7
Class il
K16.8, 286 °F bulb

+ 35 t. Storage - 45 . Ceiling

Humber of Activated Heads

0 3 10 15 20 25 £ 5
Time from First Activation (seconds)
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Chapter 7
Preaction Systems

- Single and non-interlocked system size remains at 1000 sprinklers
- Double interlocked preaction systems
- Water delivery in 60 seconds
- Water delivery based on time and hazard — similar to dry pipe systems

- Single and double interlocked preaction systems protecting storage shall
not be gridded (excluding miscellaneous storage)
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Chapter 7
Antifreeze Systems

- Antifreeze and ESFR sprinklers must be Listed for use together
- Riser placard required for remote antifreeze systems

+ Placard on Anti-freeze control valve listing anti-freeze type, brand,
concentration and system volume

- Test/drain connection required for systems over 40 gallons

- Use minimum concentration required for temperature
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Chapter 7
Refrigerated Spaces

+ ROP proposed elimination of dry systems
- ROC went back to 2002 wording

- DPV's have a place in refrigerated rooms and small freezers — not
specifically prohibited in large systems, however, that was the original
intent

- New detection requirements for preaction systems
- Detectors should operate before sprinklers
- Electric/Pneumatic fixed temperature — no rate of rise

- Detector placement rules — ceiling and racks
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Chapter 8
Installation Requirements

- Furniture (wardrobes, cabinets, trophy cases) do not require sprinklers
inside, even if attached to the building.

- Multiple buildings — One sprinkler system?

- Multiple attached building may be protected by a single sprinkler
system

- Detached buildings require separate sprinkler system

- Authority Having Jurisdiction can allow — Appendix guidance provided
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Chapter 8
Installation Requirements

- Sprinkler protection caps and straps

- New UL Listing requirements for protective caps and straps on glass
bulb sprinklers

- Recommend removal after other construction activities completed

- When sprinklers are more than 3.1m (10ft) above the floor, may be
removed immediately after installation

- Must be removed before sprinkler system placed in service

- Remove per manufacturer's instructions
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Chapter 8
Dry Sprinklers

-New Section 8.4.10

-Consider length of pipe to avoid freezing due to conduction

-Seal space around sprinkler barrel to avoid air leakage
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Calculating Dry Type Sprinkler Length
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the top Df insulation - -
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hitween the indicxied vales,
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Ice buildup inside dry type sprinklers due to air
interchange

Concern: Air interchange resulting in warm moist air from outside the freezer
coming in contact with dryer cold air in freezer. Condensation can form on
sprinkler thereby obstructing or damaging the device.
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The Solution to Air Interchange for Dry Pendent Installations

in_Freezers

CSaRTL ok ?ndustnal grade sealant applicatian orly

+ No screws or additional freezerbox:
- penetrations

: Complete iristalfation with 2 nyloni:zip tles s :Iamp
- Provides equivalent thermal insutating propertses v

iasspray-foamiinsulation. i

 Belof naterial and geometry alios rodidl and aiar
movement :
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Installation of Dry Type Sprinklers

in Freezers

”(Example) OV‘:ta eugth of
R length.

JOverall Length

L ] Freezer temperature
""" determines clearance

ﬁﬁﬁﬁ —- SYSTEM
PIPE

B
E“"“’ PLUG
m—

R,

TEE.

SPRIMKLER

" BARREL

Twve Bylon Zip Ties 1500
Degrees Opposite

Tyoo Dry Sprinkler Freezer
/ Boat

/ SEALANT

::(Couplmgs fiot o b unhzed)

ISULATED
FREEZER C&EL\NG
S’TRUCT\JR%

A A A
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Chapter 8
EC/Residential Sprinklers

- Soffits and cabinets in residential areas

- Sprinklers may be installed on face of soffits < 300 mm wide installed
above cabinets without installing sprinklers below the cabinets

- If soffit is more than 0.9 m above cabinet, install sprinkler below soffit
when cabinets are 300 mm deep

- Based on distribution testing with kitchen cabinets
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Chapter 8
Residential Sprinklers

« Minimum of 2.4 m horizontally between sprinklers on sloped ceilings

- Listed sprinklers shall be used when available
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Chapter 8
Pilot Line Detectors (Sprinklers)

- New Section 8.14
- Covers spacing
- Under ceilings
- Open sided buildings
- Qutdoor installation
- Between vertical levels outdoors
- Rules for protection from damage
+ Piping/support requirements

- Covers waterspray systems and cooling towers
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Chapter 8
Combustible Concealed Spaces

« Many proposals on amount/type of combustibles rejected — revised annex

ABIRLET Minor gquantities of combusible maerinly such
a3 b mot hmied o cabling, nonmeadiic phunbing piping,
ponstrac el woud, o can be present in concealed spuces
construcied of Hmired or noncombugtible materials bue
shenthl pot wpically be viewed as redquiving sprinklers foee
ELEEA L For esauple, i s not the nent of this sectoan
require sprinklers, which wonld not otherwise be required, in
th inderstitial spuce of @ splaal office balldiag solely due 1o
she presence af dhe isnal smovs of cablmg within the space,
The chreshold value acwhich sponklers bocome pevessary in
the concealed space is not delined.
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Chapter 11
Design Approaches

- Retained Area/density curves

- Clarified general criteria section to apply to all hydraulically calculated
systems, including storage

- Clarified that water supply and hose stream durations are the same
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Chapter 11
Design Approaches

- New Section dedicated to “special design approaches’
- Residential sprinklers
- Exposure protection

- Water curtains
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Chapter 11
Design Approaches

- New criteria for protection of concealed/combustible roof spaces:

- Wood members spaced no more than 0.9 m on center, and

- Slpoes at or greater than 1in 3

The minimum operating pressure is dependent on sprinkler spacing

(parallel to the slope)
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Chapter 11
Design Approaches

- Continue to allow the area reduction for ordinary hazard protection with

QR sprinklers

« Where listed guick-response sprinklers are used the
system area of operation can be reduced without revising
the density

- Wet pipe system
- Light hazard or ordinary hazard occupancy
- 6,1-m (20-ft ) max. ceiling height

- There are no unprotected ceiling pockets as allowed
exceeding 3,0 m? 32 ft?

« The number of sprinklers in the design area shall never
be less than five.
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Chapter 12 (through Chapter 20)
Storage

- Retained Area/density curves
- Reorganized (9 chapters)
- General
- Miscellaneous storage
- Class |-IV
- Plastics and rubber commodities
- Rubber tire storage
- Rolled paper/baled cotton

- Special designs
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Chapter 12 (through chapter 20)
Storage

+ Rack storage protection
- Revised criteria incorporating new definitions/limitations on:
o Rack shelving
0 Slatted rack shelving
o Open rack shelving

0 Rack shelf area

Conditions which must be met to not be considered solid shelf storage
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Chapter 12 (through 20)
Storage

- Storage for ceilings > 2.1 m and clearances > 6,1 m

- Protection to be provided that would result ina 6.1 m distance between
top of storage and ceiling

- Added new annex note with technical references

(Reflects concerns with absence of full scale test datea to justify use of k
5.6 and k 8.0 for protection of storage where high ceilings and significant
clearances from top of storage to ceiling exist).
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Chapter 12 (through chapter 20)
Storage

- New cold storage protection:
- Control Mode Specific Application (CMSA)
-Up to 10.7 m of Class Il commaodity
- Up to 12.2 m ceiling height

- No in-rack sprinklers
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Chapter 12 (through chapter 20)
Storage

- New Compact Shelf Storage requirements removed during members
voting at annual conference
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