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/ / Products Covered Today

/[ Window Sprinklers
// Raven™ |nstitutional Sprinklers
// Combustible Concealed Sprinklers

// Flush Sprinkler Concrete Sprinklers
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// Window Sprinklers
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// Training Objectives

/[ Understand the definition of Specific Applications
Sprinklers.

/| Review some of the fire tests conducted during the
development of the window sprinklers.

// 1dentify the applications and design requirements of the
window sprinklers.
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/ New Technology

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...”

© NFPA

tyco 5
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/ / What is “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

tyco 7
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// How Does a Specific Application Come About?

/I Full Scale fire testing is performed by
a Nationally Recognized Laboratory

At which;

/I A “Specific Application” Listing is
published in an appropriate Listing
Guide

and/or

/I A Technical Report is written outlining
the full scale fire testing and
associated data

tycao
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// Same temperatures as ASTM/UL E-119 and CAN/ULC-S101-M89 ( for 2 hours)

// In accordance with Canadian Construction Materials Centre (CCMC) Technical
Guide for Sprinkler Protected Glazing Systems

/| Tested with Butt-Joints and Mullions

Five tests with various assembly types and sprinkler locations
// Passed the Hose Stream Test ANSI/UL 10B
I/ No cracking or physical damage to window

40 kW fire

tyco 9
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[ ASTM E-119 Test Furnace Set Up
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/ ASTM E 119 Test

/I The following is the information provided by UL concerning the ASTM E 119
test procedure: As a part of the testing, test furnace calibration tests were
conducted to establish a natural gas flow rate curve required to generate a
time-temperature relationship as specified in ASTM E 119 with a gypsum wall
assembly installed in the location where the window was intended to be
installed with no sprinklers discharging water. The fire tests conducted to
investigate the ability of the sprinkler to protect the window utilized the same
natural gas flow conditions that were established during the calibration
test. While the gas flow conditions were the same,

the temperature within the test chamber was not in accordance with the
ASTM E 119 time-temperature curve when sprinklers discharged water
onto the window within the test furnace.

operation of the sprinklers onto the window prevented the
temperature from reaching the limits of the ASTM E 119 temperature
curve within the test chamber.

tycao 1
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/ / Hose Stream Testing

/I Integral type of test in man fire testing standards:
ASTM E 119
ASTM E 814 / UL 1479
ASTM E 1966 / UL 2079

// Indicator of 2 attributes:

The fire stop’s / assembly’s integrity
during fire exposure

The material’s reliability to perform
its intended function

tycao 14
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// The TFBP Model WS Specific Application

Window Sprinkler

/[ First sprinklers ever to be specifically

Listed to provide protection for heat ¥
strengthened or tempered glass windows.

UL & C-UL Listed

ULC — Underwriters Laboratories Of Canada

BMEC - Building Material Evaluation

Commission

|CC Evaluation Service — ICC-ES Legacy Report

NER-516

New York City Approval PROTECTED

Witnessed by Factory Mutual-Report Available

> Recognised by ICC-ES, & ULC as providing a two-hour equivalency for a fire

separation assembly.

> The success is based on:

— Fast response operating element
— Deflector design that wets entire window

tycao
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/ Area of Use

//When acceptable to the
Authority Having Jurisdiction:

In either a sprinklered or un-
sprinklered building to protect non-
operable window openings that are
part of a fire separation.

As an open sprinkler for “Outside
Sprinkler Protection against Exposure
Fire”, per NFPA.

_ .

OOOOOOO

EEEEEEEEEEEEEE

IIIIII

OOOOOOO EXPOSURE
SIDE

> The success is based on:

Fast response operating element
Deflector design that wets entire

window
DRY SPOTS DCCUR FULL WINDOW COVDPRAGE
WITH STAMDARD SPRINELERS WITH WINDOW SPRINKLERS

STANDARD SPRINKLERS | WINDOW SPRINKLERS
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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.

HEAT STREMGTHEMED GLAZS
Moderate TensiondCompression
EC 5500+ pzi SC 35IIIIII Vand F:IEI

[ —

TEMPERED GLASS
Extreme TensiondCompression
EC 9700+ p=i =C10 IIIIIIIII+ pEi
) r b fel L

TENSION/ICOMPRESSION WITHIN GLASS

EC = Edge Compression
SC = Surface Compression

tycao
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/ Installation Requirements

tq 2 Fire Suppression

& Building Products

Technical Sarvices S00-381-031 2 | 41-401-761-4220
gy tyco-fine.com

Model WS Specific Application Window Sprinkders
Horizontal and Pendent Vertical Sidewall

//Use the literature for guidelines

5.6 K-Factor
ron-sprinkleed  building. Also, the
Gemm’ Model WS Window Sprinkler can be
I H H usad =5 an open sprinkler for "Outside
F P 6 2 O Descr"Ptmn Sprinkler Protection against Exposue

//\Very specific rules for installation

//Reviewed by all Approval

Agencies

The TYOD S5 K-Factor Model Ws
Specilic Applieation Window Sprinkiers:
ame fast msponse, glass bulb-type
spray sprinkles sailEble in Horzontal
Sidewmlland Perdent Vertical Sidewsill
mode ks,

Thas= sprinklers ae the first to be
specificall Listed to pmvide pmdec-
tion for heat strengthe ned or tempered
glass windows using chosed sprin-
kzr=. Az part of the testing, the gas
fiowe mquired to achiewve the tirmed
termnpemture reltionship specified in
ASTI E119 was established in 3 fest
fumass witho ut 2prinkder protection. A
window ==se mbhy potected with the
T2 Model WS Window Sprinklers
was then installed in the test fumace,
and the sarme gas flow conditions wers
rmaintained fors fwo- hour st period.
Mo cracking ar visible damage to the
window wes permitted during the test
period, ewenwhen 3 hose steam was
direched at the window,

The success of the Wodel WS Window
Sprinkleris basad on its f2ast mepones
themal sensitivity and on itz specilly
dezigried deflector batersres tatthe
spray pattern wets theertine sorfeeof
thee window.

Fre", u=ing the designrequirements of
MFFPA.

Az with any specific application
sprinkizr, the instalistion instructions
included in this data sheet rmust be
preciseh follwed. K5C Bwaluation
Sarvice, Undervriters Labomtories of
Canada (ULS), or Buiding histerizls
Bvzlustion  Commission (BWED)
guidelines apphy; consult the specific
approval repart.

The TCO Rdode! WS Specific
Anplicadion Mirdow  Sprinklers
descibed hemin must e insaled
i aindzined in complizse with this
docurnent, w5 well a5 with the spoli-
cable standards meooonEed By the
sopmus spency in sddition o dhe
standands of a0y awthodties having
Jurisafcdion, Faiere fo 0D s0 mey e
the performnenn e of these oo woes,
Owners ae moponskle for msin-
tzining their fire prodection system and
devheas in proper opersting condition.
The installing conbractor or menw -
tumer showld be contched with any
questions.

Er=zad ==ful testing, the ¥

e @i @%ﬂpmk&%ﬂ he Mode!lSpr{nkler

s 2 i taina s identification
Number (SIN)

IWFORTANT
mefer bo Techobosl Dats

it stion of spAnkher sestants a0
womponents. [mproper hanaling snd
frstallation can pemasnently damsge
s sprinkiers weharn or s conpone ks
and asse dhe sprinkler fo fal fo
opershe in & fie sftustion or ceuse
#o oparshe premshuey

Page 1 ofa

T3338 - Horizonts | Sidewal]
Tv3382 - Pende nt Vertic 3l Sidevall

TR0 i 3 edesignation for (2032,
TY2422 i 3 redesignation for CR482,

FEBRUARY 2044
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// Multiple Windows Separated by Mullions

ﬁ
. eotassm_
MINMUM*

# Minimum distance between
Window Spnnklers is 6'-0"
(1,83 m) unless separated
by a batile or mullion of

sufficient depth to act as a ‘s
baffle. /

HORIZONTAL
OR VERTICAL
MODEL WS
SPRINKLER

T

e ————

MULLION / -

il
ﬁ%§

8'-0" (2,44 m)
MAXIMUM

\

4'-0" (1,22 m) MAXIMUM
0'-4" (1016 mmm) MINIMUM

@

0
ot

7

TFP620: Figure 3B-1

Minimum distance from Standard Sprinklers = 6-feet (1,83 m) unless

separated by a baffle

Mullion will act as a baffle when:
3
M - (pendant vertical sidewall) mullion extends to back of deﬂector/
4
e

*&. - (horizontal sidewall) mullion extends to sprinkler wrench flat

tycao
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/[ Multiple Windows Connected by Butt-Joints

2 I S W

HORIZONTAL
OR VERTICAL 8 -0" 2,44 m)

MODEL WS MAXIMUM
SPRINKLER
_ _ MULLION /
Window Sprinklers are NOT —
required to be located with T— BUTT JOINT

respect to horizontal or 4-0 (1,22 m) MAXIMUM
vertical butt joints. 0'-4" (101,6 mm) MINIMUM

Y I Y

6-0"(183m)_
MINIMUM

* TFP620: Figure 3B-2
* Sprinklers not required to be spaced with respect to butt-joints
* Tested with 3/8 inch (9.7 mm) silicone butt-joints

* Minimum distance from Standard Sprinklers = 6-feet (1,83 m) unless
separated by a baffle

tycao
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// Windows With Horizontal Mullions

il

il

&

HORIZONTAL OR
VERTIGAL MODEL
WS SPRINKLER

=

_—MULLION

-«”f

Window Sprinklers are NOT
listed to protect windows
when intermediate honzontal
mullions are present.

7.

\
§

INTERMEDIATE
MULLION

* TFP620: Figure 3B-3

* Not listed to protect windows with horizontal mullions

tycao
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/ Horizontal Sidewall

TOP
INDIGATED
OM SPRIMNKLER
ey DEFLECTOR BUILDING
j STRUCTURE
\\\ rf -
\ NO MAXIMUM
."I DISTAMNCE
7%
| -
."I W DOW
/ FRAME
t]j@‘ 2" (50,8 mmy)
NO + 1" (254 mm)
M A LM
HEIGHT 112':I (12,7 mrr) ALL COMBUSTIBLE
T 4" {101 .6 mm) MATERIALS SHALL BE
KEPT 2" (50,8 mm) MIN MUK
b FROM SPRINKLERED FACE
13°-0 NONOPERABLE — OF GLAZING. THIS MAY BE
(3,96 m} GLASS WINDOW DOME THROUGH USE OF
t 2RI LI MIMIMUR 3'-0" (0,9 m)
EXPOSED "PONY WALL" ORBY
GLAZ NG INSTALLATION NOTE: ANY OTHER METHOD
HEIGHT SPRIMKLER SHALL

BE ORIENTED WWITH

FREAME ARMS ALIGNED
WERTIGALLY AND MARKED

SIDE OF DEFLECTOR

FACGING AND PARALLEL

TO GLAZING

bz

ACCEPTABLE TO THE
AUTHORITY HAVING
JURISDICTION.

MODEL WS SPRINKLER
SHOWM ON ONE SIDE OF
GLAZING FOR CLARITY.

N

TFP620: Figure 3C

Maximum window height = 13 feet
(3,96 m)

Maximum deflector distance from
top of window =2 in (50.8 mm) %

1in (25.4 mm)

Orient the word “Top” stamped on
deflector facing the top of the

window

All combustible materials must be
minimum 2 inches (50.8 mm) from

face of window

tycao
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/ Vertical Sidewall

M
M ASIMLIN
HEIGHT 4" (101,68 mm)
TO 12" (304 8 mm)
13'-p" NOMOPERABLE |

(3,96 m) GLASS WINDOW

MBI LM

EXPOSED

GLAZ ING INSTALL ATION NOTE:
HEIGHT SPRINKLER SHALL

CENTERLIME
OF SPRINKLER
WATERWAY
= BUILDIMNG
CSTRUCTURE
O RABXINA LKA
DISTANCE
r hl A _A —
WINDOW
FLOW DIRECTION FRAME
NDICATED ON
SPRINKLER
DEFLECTOR 3" (re2mmj

BE ORIENTED WITH
FRAME ARMS ALIGNED
PARALLEL TO GLAZING
AMND DEFLEGTOR FLOW

ARROW FPOINTED

TOWARD GLAZING

bz

1" (254 mm)

ALL COMBUSTIBLE
MATERIALS SHALL BE
KEPT 2" (50,8 mm) MINIMUNM
FROM SPRIMNKLERED FACE
OF GLAZING. THIS MAY BE
DOMNE THROUGH USE OF
MIMNIMUR 30" 10,9 m)
"POMY WALL", ORBY
ANY OTHER METHOD
ACCEPTABLE TO THE
AUTHORITY HAVING
JURISDICTION,

MODEL WS SFRINKLER
SHOWMN OM OME SIDE OF
GLAZIMNG FOR GLARITY.

N\

TFP620: Figure 3D

Maximum window height = 13 feet
(3,96 m)

Maximum deflector distance from
top of window = 3 in (76,2 mm) %
1in (25,4 mm)

Minimum deflector (centerline)
distance from face of window = 4
in (101,6 mm)

Maximum deflector (centerline)
distance from face of window = 12
in (304,8 mm)

All combustible materials must be
minimum 2 inches (50,8 mm) from
face of window

tycao
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// Recessed Ceiling Typical Installation

ity e TFP620: Figure 3E
SPA?E — BUILDIMNG
SHCTRE e Both sprinkler models my be
\\\ installed into recessed ceiling
& ; | % i spaces
WIRDOW
FRAME ®

All window treatments / coverings

INSTALLATION NOTE: ALL COMBUSTIBLE shall not be located between
VERTIGAL AND MATERIALS SHALL BE
H%ézgggﬁ&ﬂg%ﬁ KEPT 2" (50,8 mm) hIMNIMUNM
FROM SPRINKLERED FAGE i i
MAY BE INSTALLED OF GLAZING. THIS MAY BE sprlnkler and window
TYPICAL INTO REGESSED DONE THROUGH USE OF
W2 gyeme || it G . .
- "PONY WALL", OR BY °
COVERING :
O TR WD JPONYWALL", OR BY All combustible materials must be
CNOSfTEglENEOSO?SE[L)L AGCEPTABLE TO THE
AUTHORITY HAVING . e .
BETWEEN SPRINKLER JURISDICTION. minimum 2 inches (50,8 mm) from
AND GLAZING.

face of window

NONOPERABLE — MODEL WS SPRINKLER
GLASS WINDCW SHOWN OM ONE SIDE OF

GLAZING FOR CLARITY.

THHIIIIIIIII NI

W
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/ Escutcheon Assemblies

* Any metallic flush or extended escutcheons may be used, provided:

Dimensions from deflector to window frame and glass are in
accordance with TFP620

* Not listed for recessed applications

tycao
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/I

Hydraulic Requirements — Interior Protection
for Sprinklered Building

Determine which compartmented has the most hydraulically demanding
window sprinklers.

Calculate up to the most demanding 46.5 linear feet (14,2 linear meters) on
one side of the window.

Based upon NFPA 1.2 rule when area of operation is 1500 square feet (139.4
square meters)

If an area reduction for quick response sprinklers is utilized, the linear length of the
calculated window sprinklers shall not be less than 36 linear feet (11 meters)

If the window sprinklers are in the hydraulically most demanding area of the
building, the water demand of the window sprinklers must be added and
balanced to the calculated area demand.

If the window sprinklers are outside the hydraulically most demanding area of
the building, the water demand of the window sprinklers is not required to be
added to the remote area demand BUT, the ceiling sprinklers adjacent to the
window sprinklers must be calculated with the window sprinkler demand.

tycao
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// Hydraulic Requirements

//Interior Protection for Non-Sprinklered Building

Calculate all window sprinklers on the most demanding
side of the window assembly within the enclosure

//Exterior Exposure Protection

Calculate all window sprinklers controlled by the deluge
valve using the design requirements of NFPA

tyea.,

tion Products



// Hydraulic Requirements

//Water Duration-
Must comply with NFPA requirements
If used to provide fire rating

//Minimum Flow per Sprinkler-

20 gpm (75,7 lpm) for sprinkler spacing 6 to 8 feet (1,83 to 2,44
meters)

15 gpm (56,8 lpm) for sprinkler spacing

//Maximum Pressure per Sprinkler-
Horizontal Sidewall = 70 psi (4,83 bar)

If baffle or mullion of sufficient depth is provided between
sprinklers, maximum pressure = 175 psi (12,07 bar)

Vertical Sidewall = 175 psi (12,07 bar

tycao
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// Window Sprinkler Installation Examples




// Window Sprinkler Installation Examples




// Window Sprinkler Installations to avoid

OV IR

horizontal
mullions

tycao
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// Tyco Model WS Specific Application Window

Sprinklers

Tyco Product Offering
// Discharge Coefficient

K =80.6 LPM/Bar'?, 5.6 GPM/psi'/?

// Temperature Ratings
68°C (155°F)
93°C (200°F)

// Finish
Polyester Coated (White)
Chrome Plated
Natural Brass

I/ Approvals
UL
C-UL
ULC Listed
NYC under MEA 289-04-E

32
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TY3488
Pendent Vertical Sidewall

Technical Datasheet: TFP 620
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// Project References in Asia

// Marina Bay Sands,

Singapore

tyco

Fire Protection Products
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// Project References in Asia

-
" 8% //Singapore International

Cruise Terminal

tycao
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/ Project References in Asia

// Pacific Place,
Hong Kong

/I Chengdu MixC City,

mmn m

W nn
AN M

China

// Centennial Tower , Singapore

tycao
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Institutional
Sprinklers

Company Confidential tllca 36
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/ Raven™ |nstitutional Sprinkler

37

What are the problems we are trying to solve?

Installation Contractors initially asked us to design an institutional sprinkler with an

adjustable escutcheon. Deeper discussion revealed that this was not really desirable
by either the institutional operator nor the installation contractor due to the need to
track tools and the ability of inmates to remove even tamper resistant screws

tyco 37

Fire Protection Products



// Institutional Sprinklers

What are the problems we are trying to solve?

L]

Institutional Operators told us that current institutional sprinklers were not sufficiently
“tamper resistant”. Inmates and the mentally disabled were damaging the sprinklers or
forming weapons from the operating parts causing disruptions to facility operations
and causing costly cleanup and repair.

tycao 38
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COMPETITIVE COMPARISON

INSTITUTIONAL QUICK
RESPOMSE/QREC FLUSH PENDENT
SPRINKLER VK410 (K5.8)

The operating element
can be removed and
ultimately not operate. It
can also be weaponized.

Figure 1: Sprinkler Body, Lockring, and Escutchoon Plate

tyco 39
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40

COMPETITIVE COMPARISON

- 1]
— MODEL XL QUICK RESPONSE
e Ia INSTITUTIONAL SPRINKLERS
]

Sidewall Installation
@ 6”-12” From
Ceiling = 27 GPM

»

Model XL INST Pendent Model XL INST Horizontal Sidewall

Modal XL INST QR Hormontal Sidewall & Model 5L IM
Horzontal Sidawall BZ Sprinkler Pandarit & EC Pandent Sprinklar

The operating element can be removed and
ultimately not operate. It can also be weaponized.

tycao 40
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// Raven™ |nstitutional Sprinkler — Purpose &

Function

/| Tamper Resistant
prevents forced activation
prevents accidental activation

// Unobtrusive Design
reduces risk of injury with sprinkler or components

I/ Aesthetically Appealing

all operating parts concealed

tycao 41
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/RavenT"" Institutional Sprinkler

SPRINKLER
MAKE-IN BODY

DOT LOCATION SPRINKLER  (16mm)  ASSEMBLY  OPERATED
(VISIBLE BEFORE AND WRENCHING 1N ORPERATED
AFTER cOMPLETED ~ SIPEVIEW  \otCHES POSITION SIDE VIEW
INSTALLATION)

* DIMENSION WITHOUT MAXIMUM OF
2 ADJUSTMENT SPACER RINGS;
EACH SPACER PROVIDES ADDITIONAL
5/64" (2 mm) OF ADJUSTMENT.

** ORIENTATION OF INNER LINK TO
OVERALL SPRINKLER ASSEMBLY,
INCLUDING SPRINKLER WRENCHING
NOTCHES, MAY VARY.

BOTTOM VIEW

FIGURE 1
RAVEN INSTITUTIONAL PENDENT SPRINKLERS
— NOMINAL INSTALLATION DIMENSIONS —

N L LINK : ! -
— = ASSEMBLY =
[ F;
nw¥k
SIN COLOR 5/8 DEFLECTOR

ESCUTCHEON
PLATE MOUNTING
SURFACE

ESCUTCHEON
PLATE
(SELECT PER
FIGURE 5)

42
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/RavenT'V' Institutional Sprinkler

'FP-F’J—F-’
T SPRIMKLER _—
WRENCHING

2-1/8°
(5 meri

THME" {11 mmj
NOKIMNAL MAKE-IN

NOTEHES
SIDE VIEW
o
(19 mmj
ESCUTCHEDN
PLATE MOUMTIMNG
SHFFAES SPRIMKLER
S ET”

THE"
Hmm cenNTERLINE

OF SPRIMKLER
WATERWAY

~ DEFLECTOR
ASSEMBLY IN
QPERATED
POSITION

—— ESCUTCHECH FLATE
{SELECT PER

FIGURE 8)

OPERATED SIDE VIEW

FIGURE 2
RAVEN INSTITUTIONAL HORIZONTAL SIDEWALL SPRINKLERS

tycao s
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/RavenT"" Institutional Sprinkler

5.6K Extended Coverage Pendent (TY3282)
Minimum Minimum Deflector-To-Ceiling Sprinkler Minimum
Response Coverage Area Flow(1) Pressurel(2) Distance Temperature Rating Spacing
Rating (fr; :I}l} GPM si in. °F ft.
(LPM) (bar) (mm) (°C) (m)
: 16 x 16 26 21.6 165 8
Quick (4,9 X 4,9) (98) (1,49) Flush Mounted (74) (2.4)
5.6K Extended Coverage Horizontal Sidewall (TY3382)
.. . - . Lateral
Minimum Minimum Deflector-To-Ceiling Sprinkler P
Response Coverage Area Flow(1) Pressurel(2) Distancel(d) Temperature Rating M'“"."‘““J
i ft. x ft. - - Spacing¥
Rating (X m) GPM si in. °F ft
(LPM) (bar) (mm) (°C) {m'}
Quick 16 x 16 26 21.6 4to 12 165 8
(4,2 x 4,9) (98) (1,49) (100 to 300) (74) (2,4)
NOTES
1. Requirement is based on minimum flow in GPM (LPM) from each 4. Minimum spacing is for lateral distance between sprinklers locat-
sprinkler. ed along a single wall. Otherwise adjacent sprinklers (that is, sidewall
. . . sprinklers on an adjacent wall, on an opposite wall, or pendent sprin-
2. Indicated residual pressures are based on the nominal K-factor. klers) must be located outside of the maximum listed protection area of
3. Centerline of the sprinkler waterway is located 7/16 inch (11,1 mm) the extended coverage sidewall sprinkler being utilized.
below the deflector (Figure 7).
TABLE A
RAVEN INSTITUTIONAL SPRINKLERS
— UL AND C-UL LISTING EXTENDED COVERAGE AND FLOW RATE CRITERIA —

s tycao 44
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[ Raven™ Institutional Sprinkler

STYLEF STYLEF 3/8"
DIAMETER DETERMINED (8,5 mm)
BY CLEARANCE FOR
SPRINKLER FITTING
N J—
1" N DIAMETER
(25,4 mm) DETERMINED .
| N BY CLEARANCE (7% 2Dr|:rh)
FOR SPRINKLER ' 1" X 1/2" M.l. CLASS 150
R } FITTING 1 SPRINKLER FITTING
| | 2" SCH. 40 STEEL PIPE SLEEVE | //
(LENGTH TO SUIT WALL THICKNESS) \
r OR 2" (50 mm} I.D. CORED HOLE | FINISHED
7/16" __ 3'DA 3/8" WAL \ | CEILING
(11,1 mm) (76,2 mm) (9.5 mm) \ | . .
1-5/16" 7/186" 1 SET 4-718" (112,7 mm) TO
|- - - STEEL  SCREW \ | 12-7/16" (315,89 mm)
(33,3 mm) (11,1 mm) TEE s W //
;,//'}'i-.\m\m\\ i
4 @ |
L ’/// CENTERLINE
PIPE N In. OF SPRINKLER
SET - WATERWAY
STYLEG STYLE G | /8" SCREW / b
DIAMETER DETERMINED (9.5 mm) RAVEN
MODEL 1780 1 HSW SPRINKLER
BY CLEARANCE FOR RETAINING MODEL 1781
SPRINKLER FITTING FLANGE CENTERING * RESULTS IN OPERATED
GROMMET DEFLECTOR-TO-CEILING
5/8" DISTANCE OF 4"-12"
DIAMETER — (15,9 mm)* L WALL THICKNESS ——=1{  (101,6 mm TO 304,8 mm)
BY GLEARANCE 4" DIA une 7
(101,6 mm) OPTIONAL INSTALLATION TECHNIQUE FOR USING MODEL 1780 RETAINING FLANGE
FOR SPRINKLER AND MODEL 1781 CENTERING GROMMET
FITTING 1 (Horizontal Installation Shown — May be Applied to Pendent Installation)
7/16" 4" DIA. 3/8"
(11,1 mm) (101,86 mm) (9,5 mm)
1-5/16" | 7/16"
(33,3 mm) (11,1 mm)
FIGURE 5 FIGURE 6
RAVEN INSTITUTIONAL PENDENT SPRINKLERS RAVEN INSTITUTIONAL HSW SPRINKLERS
— ESCUTCHEON OPTIONS — — ESCUTCHEON OPTIONS —

tycao
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// Raven™ Institutional Sprinkler

Tyco Product Offering
// Discharge Coefficient
K =80.6 LPM/Bar'2, 5.6 GPM/psi'2

Pendent (
/| Temperature Ratings (White Finish) - § (j

74°C (165°F)

/I Finish (Sprinkler & Escutcheon)
White
Chrome Plated

// Approvals
UL
C-UL

Horizontal Sidewall
(Chrome Finish)

Technical Datasheet: TFP 651

tycao
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// Project References in Asia

// Rolleston Prison,

New Zealand

// Asia Square Towers 1 & 2,
Singapore

tycao
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Combustible
Concealed
Sprinklers
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// Protecting Combustible Interstitial Spaces

// Standard spray sprinklers were tested &
failed to provide adequate protection.

// When a fire occurred in interstitial
spaces, the flame were concentrated on
the upper deck.

// Since standard spray sprinklers
discharged water in an umbrella like
pattern, the fire was uncontrolled.

// The Combustible Concealed Space
Sprinkler was developed to provide
discharge up on the deck and outward
from the sprinkler.

// These special sprinklers provided
protection for the area when standard
spray sprinklers could not.

CC1 Combustible Concealed
DISCHARGE PATTERN

Standard Combustible Concealed
DISCHARGE PATTERN

tycao
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// Standard Spray Sprinklers in a Combustible
Concealed Space
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// Standard Spray Sprinklers in a Combustible
Concealed Space
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/ / Performance Characteristics of Existing

Protection Schemes

How effective is a Standard Spray sprinkler in a
Combustible Concealed Space?

// Standard Protection Areas & Maximum
Spacing for Light Hazard

// (Standard Spray Upright/Standard
Spray Pendent)

// Combustible unobstructed with members
3 ft or more on center: 225 sq. ft.

// Combustible obstructed or unobstructed
with members less than 3 ft. on center:
130 sq. ft.

// Spacing (maximum): 15 ft.

tyco

Fire Protection Products



/ / Performance Characteristics of Existing

Protection Schemes

8.14.1.6 Sprinklers used in horizontal
combustible concealed spaces (with a slope
not exceeding 2 inches per foot) having
combustible upper surface where the
assembly or supporting members channel heat
and where the depth of the space less than
36" from deck to deck or with double wood
joist construction with a maximum of 36”
between the top of the bottom joist and the
bottom of the upper joist shall be listed for
such use.

A.8.14.1.6 Surfaces should be considered to
channel heat when the surface or supporting

members are greater than 2” in depth.

© NFPA
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// Project References in Asia

[/ Australian High Comission, India

tycao
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Flushed Sprinkler
Concrete Sprinklers
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// Flush Sprinkler Concrete Introduction

The TYCO Flush Sprinkler Concrete (FSC) 80 K-
factor Flush Mount Pendent Sprinklers are quick
response spray sprinklers designed for use in areas
such as offices, hospitals, churches,

schools, apartments, and hotels.

« The assembly is designed with an installation cup
assembly which allows installation in concrete
ceilings/floors

« The flush design is aesthetically appealing by
concealing all operating parts. The FSC Sprinklers,
with heat sensitive solder type release elements,
are rated quick response sprinklers.

» Also applicable in suspended ceilings (Grid and
gypsum ceilings).

Vas

56
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//FSC Introduction

Flush Sprinkler Concrete
80 K-factor, Flush Mount Pendent
Quick Response, Standard Coverage

Approvals : VdS Approved

K-factor : K-80 L/bar

Temperature rating . 74°C

Finishing . Sprinkler - White (RAL9003) / Gray

. Escutcheon — White (RAL9003) / Gray
. Sprinkler and Escutcheon available in other

Custom colors
=> set up costs € 250 for sprinkler.
=> set up costs € 250 for escutcheon.

Vas

5 tycao
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//FSC Sprinkler
_7"‘@"‘3.2"3'228

SPRINKLER ESCUTCHEON
51 mm BODY PLATE MOUNTING
@) ] SURFACE
= H 3 mm _
(18" [ _Z{ e
j—aT '} ‘ [ — Thread Adnpfo

| % | Se— 77" [ —l
LINK ESCHTEHEON Wr%;%w

ASSEMBLY
SPRINKLER Thread Extensio
WRENCHING |- 85{ . [_>JIA.
SIDEViEW ~ NOTCHES
OPERATED SIDE VIEW privine
ASSEMBLY
(WITH ESCUTCHEON) IN OPERATED Escutcheo
POSITION l

Guide Pins Machined Frame

* ORIENTATION OF INNER LINK TO
OVERALL SPRINKLER ASSEMBLY,
INCLUDING SPRINKLER WRENCHING

X_— INNER* NOTCHES, MAY VARY. Washer
- T LINK \ /
BOTTOM VIEW Bridge S Buton
FIGURE 1 , /_
CONCEALED SPRINKLER CONCRETE PENDENT SPRINKLERS _

Levers

The sprinkler will be supplied with the e 5
Thread extension (unmounted). SERAIL LIS

F——load Screw

Deflector

Same construction principle as
current Raven Sprinkler.

tyco 58
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/ FSC Installation Parts

For installation of the sprinkler in concrete additional
parts are available.

To make the cavity in the concrete a Installation Cup,

Cup Insert and a Removal Tool is available.
Uponor fitting W

Installation Cupﬁ

Nails for mounting

el

tyco 59
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/ FSC Installation Parts

The range of the VdS approved MLC-S
(Multi Layer Composite (by Uponor)) piping
system which already was available is
extended. Pipe diameters of 40mm and
63mm are added and also the
corresponding and fittings. The needed
tooling for installation is available as well.

tycao
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/FSC Installation Procedure

Step 1 Step 2
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/ FSC Installation Procedure
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/FSC Installation Procedure

EMBEDDED
SPRINKLER [
FITTING T" :
ADAFTER } EMBEDDED
SYSTEM
FIPE
THREAD
EXTENSION
FORMED
SPRINKLER
MODEL CSC - CAVITY IN
SPRINKLER — . COMNCRETE
/- STRUCTURE
| 2
T
— )
6,4 mm EXPOSED
{1447 / TC:;"E ﬁ;‘ﬂ" ——| | concreTE
- CEILING
ESCUTCHEON
85 mim DLA
FLATE (3-7a")
FIGURE 4
CONCEALED SPRINKLER CONCRETE INSTALLATION
EXPOSED CONCRETE CEILING

EMBEDDED
SPRINKELER
FITTING

ADAPTER

EMBEDDED

Plaster

SYSTEM
PIPE
THREAD
EXTEMSION
FORMED
SPRIMKLER
MODEL CSC — CAVITY IN
SPRINKLER -__} COMNCRETE
K STRUCTURE
| . H | <_‘
r /7:@__ 15 mm
6,4 mm L] 70 mm DlA. muh
t1/a) / (2-34)
ESCUTCHEOMN 85 mm DIA. CEILING
PLATE (3-3/8") FIMISH
FIGURE 5

CONCEALED SPRINKLER CONCRETE INSTALLATION
FANISHED CONCRETE CEILING

The sprinkler is executed with a thread extension and it therefore
adjustable when a plaster is used on the concrete.

tycao
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//FSC Installation Procedure
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// FSC Installation

Other connections / applications:

// using Flexible Hoses
// using Drop nippels
// Mounting FSC Sprinkler in suspended

ceiling (no restrictions to sprinkler acc. VdS)

o ' -
| * SPRINKLER- -
/) SCHLUSSEL-
VERTIEFUNG

T e
—=—DURCHM. 73 mm (2-7/87) —=
VERSENKT, HANGEND

6 tycao 65
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/ FSC Installation

Connections piping system:

" to Branchlines (E.g. in Main Risershaft)
" of Flush-, Drain and Test connections
" of Internal hydrants

" for the pressurizing process during pouring the concrete.

Wi
— - E - ——
| I i .r i i

|I.II
i

e r— — i
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/ FSC Documentation

tyco

Worldwide

Contacts www.tyco-fire.com

Model FSC 80 K-factor
Flush Sprinkler Concrete
Quick Response Standard Coverage

General

Description

Tha TYCO Model FSC 80 K-factor Fush
Sprinkler Concrate Sprinklers are quick
response spray sprinklers designed for
use in areas such as offices, hospitals,
m;{m;. achoods, apartments, and

= For applications in poured concrete
oei'?ﬂl r azsemblies, a unigus
Installztion Cup is used to form the
recessed cavity into which the FSC
Sprinkler iz nstalled

= The fiush design & assthetically ap-
pealing concealing all operat-
ing parts. The FSC Sprinklers, with
heat sensitive solder type release
elements, ere rated quick response
apnnklera

NOTICE
The TYCO Mode! FSC 80 K-factor Flush
Sprinkder Concrete sprinklers described

herain must be installed and main-
tzined in compliance with this docu-
ment and with the applicable stan-
dards CEA 4001 “Sprinkier Sysfems:
Hlanri uggghfﬂnsraﬂamn |:|r"ﬁ 12845
il ing Systems - Aufomafic
Spmb\erSys:ems , Instaliation
and Maintenance”, in addition to the
standards of any autharities having ju-
risdiction. Failure fo do =0 may impair
the performance of theze devices.

Tyco Fire Protection Prodircts specifi-
dscr[e.uﬂnfdw Dshiiit :!z'.\r::ia.ﬁﬂagle:f
or injury (inciudi arising out
or caused by ma rr!ﬁgpwemn dismantiing,

or misuse of F5C Sprinkiers or the use
or aftempied use me.F?C Sprinkiers
or any compaonent thersof &= an instru-
m:?‘m.'arad'u its intendad function
2s & fire profection devics.
The owner iz responsible for maintain-
ing their fire profection system and de-
vices in proper operafing condition.
The installing contractor or manufsc-
turer shoul'c?be comtacfed with any
questions.
Sprinkler
Identification
Number (SIN)
T¥3200
Technical
Data
A\ﬁlrwals

Approved
Flush Sprinkler Concrete is WdS
4Egrm'ed for installstion per CEA

“Sprinkler Systams. Plannin
and Inatgllauun ar EN‘IEB-15 "Fl:egd

Flrerl‘{ltmgysjems Deslgn Insia]la-

tion and Maintznanca”.

Maximum Working Pressure
12,1 bar {175 psi)

Discharge Coefficient
80,8 LPM/bar? (K=5.8 GPM/psi®

Temperature Ratin
747C [185°F) 9

&
£ h

Physical Characteristics

Fram . - Brass
Deﬁe-::tur.ﬁsaembhl . . Bronze
Sealing Assambly. . . Barylium Micksl
with TEFUDN
Link Assambly
Bution. .
Deflector . tai'lle@s
Steal
Bridge. - .. Stainless Steel
Lewvers. - Stainless Steel
Plug - tic
Escutcheon . ... . .. Stasl
Installation Cup Assembly . . - Plastc
Sprinkler Extenalnn Threa:l . Brass
2d Adapier e - Brass
Design
Criteria

General Criteria

The TYCO Moedel FEC B0 K-factor
Flush Sprinkler Concrete Spein

ars |m%sedklln bes;lnstaled CEA
4001 rinkler Systems: Plannin
and Installahon or EM12845 "erg

Fleﬁ?‘ﬂl? tems - Automatic
Sprinkler yslems DEslgn Instalﬁli.'f:nh

and Maintenance™ where

Sprinklers are permitied. Only escutch-
eons shown in Figure 1 can be utiized
with the Model 80 K-factor Flush

Datasheet TFP645.

Describes the sprinkler and

installation.

Available in DE and EN.

Finishes. Sprinkler Concrete Sprinklers.
[MPORTANT : Sprinkler: White/G In all cases, CEA 4001 “Sprrld' er =
m;;’gy Fg, ;%;Lﬁﬁ Escuisheon: Wnita/Gray terms: Planning and Installation” or o -
WMMNG?(;?HI plt'w.'des eautione 12845 “Fixad |neﬁ hting S'yslems- f \\
with ¢ tn and Hmumaxlc Sprnkler Systemes - Dasi ~ e
Esng landIu'EJg and Ingtallation and Maintenanca™ must . & 24
inst " sprinkler sys E:s and followed to ensure proper installation.
gamponents. Improper handling The FSG Sprinklers can be used in nu-
a sprinkler mmymnrs marous scenanios including instalation
and cause the sprinkler fo i fo in concrete cedinga/ffloors assembliss.
operata in & fire sifustion or cause i
o operate prematuraly.
Page 1of & Draft 10 10 2012 TFP&45
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Ordering
Procedure

Sprinkler Assemblies

Specify: Model FSC 80 K-factor Flush
Sprinkler Concrete Pendent Sprinklers
with Thread Extension, Quick Response
Standard Coverage, 74°C (165°F), with
(specify) finish and P/N (specify).

White. ..o veveeeieannnens P/N 50-313-4-165
GEAY. .ottt eee e iaannnns P/N 50-313-9-165|
Separately Ordered

Style H Escutcheons

(85 mm Diameter)
White . .. ..oveeenn .. P/N 56-313-4-010
Gray. ...ovi i P/N 56-313-9-010

//FSC Ordering procedure

Separately Ordered

Parts for Installation in
Concrete

Flush Sprinkler Concrete Pendent Sprinkler:
White. . .....co i P/N 51-313-4-165
Gray. . ... eiiie i P/N 51-313-9-165
ExtensionThread ........... P/N 91-313-1-008
Adapter................... P/N 91-313-1-007
Concrete Installation Kit. . . ... P/N 91-313-1-110

(Incl. Installation Cup, Cup Insert, and O-Ring)
Cup O-Ring Sub-Assembly . . .P/N 91-313-1-100
Cuplnsert................. P/N 91-313-1-004

Separately Ordered

Sprinkler Wrench

Specify: W-Type 25 Installation Wrench,
P/N 56-314-1-001.

Specify: W-Type 28 Installation Cup
Removal Tool, P/N 56-000-4-301.

Composed number for Sprinkler + Thread Extension + Thread Adaptor
P/N 503134165 = P/N 513134165 + P/N 913131008 + P/N 913131007
P/N 503139165 = P/N 513139165 + P/N 913131008 + P/N 913131007

7/3/2013
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/ FSC Colors
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Available in every color, set up costs will apply
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// FSC Typical Applications

m;nm@
= Y

// LH, OH1, OH2 and OH3 risks. E.g.
Hotels, Offices, Department Stores

// Partly OH4, E.g. Cinema, Theater,
Exhibition halls and museums.

7 tqlngon)tection Products
o July 3, 2013
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//Summary

. Superior Design

- Widely applicable. Not only in concrete.
- Deliverable in all requested colors.

- Wide range of MLC-S piping system extended to
meet needs for installation.
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Thank You




