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Chartri Klin-ubol 2011: Study of Fire Protection in Mae-moh Mine Substation by
Fire Dynamic Simulation. Master of Engineering (Fire Protection Engineering),
Major Field: Fire Protection Engineering, Interdisciplinary Graduate Program.

Thesis Advisor: Assistant Professor Apichart Chaengbamrung, Ph.D. 119 pages.

This study was carried out using a fire dynamics simulation for a design of fire
protection of a substation at Mae-Moh mine. By using a numerical method-based program
called Fire Dynamics Simulation (FDS), a simulation model was created to see how the fire
caught on cables of substation proceeds. The distribution of temperature and the rate of heat
release were also investigated. The worst case caused by overheated cables was presented in the
fire event of the substation with a size of 8.0 m x 5.0 m x 3.5 m (LxWxH). Heat release of
cables was rated at 120 kW/m’. Water was used as fire hydrant for the event. The occurrence
was divided into 2 cases: Cable caught fire in power cable rail and cable caught fire in sub-floor

of the electrical house.

It was revealed by the simulation model that the most critical area is the sub-floor of
electrical house with the temperature of 720 ©C and heat release of 5000 kW. The model was
further extended over 3 cases — to provide sprinklers with a K value of 11.2 in a pattern of 1
row % 4 sprinklers, 2 rows x 2 sprinklers as well as 2 rows x 3 sprinklers for the electrical house

lengthwise and overall area.

It were found that sprinklers could significantly help reducing temperature and heat
release of the fire event. In the case of being equipped with a singer row of 4 sprinklers, the
temperature and heat release were lowered to approximately 45 °Con average and 400 kW,
respectively. The slightly better situation was achieved by using a configuration of 2 rows x 2
sprinklers, resulting in the maximum temperature and heat release being reduced to
approximately 40 °C and 250 kW respectively. By using and arrangement of 2 rows x 3
sprinklers, the temperature was brought to roughly 22 °C and heat release was decreased to

approximately 25 kW.

Student’s signature Thesis Advisor’s signature
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Polyvinyl chloride 16
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oasmzaw o oL (kW/s)) T s ()
590159170 (Ultra-fast) 0.19 75
590157 (Fast) 0.047 150
111819 (Medium) 0.012 300
1 (Slow) 0.003 600

#131: NEFPA 204 (2002)
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ms19h 6 MnaawnsIMsgn ndves Iusaumswn Indfuazitou Tvue a1

v Y Y kW
8a31M3n L1l Q= (0 00293 Secz) * t% (1050kW in 600 sec)
[ 9 kW .
on3IMagn It unag Q= (0 01172 2) * t2 (1050kW in 300 sec)
sasimsgnImilisa 0= (0 0469 ) x t2 (1050kW in 150 sec)
sarmanluifizunn 0= (O 1876 ) *t2 (1050kW in 75 sec)

fan: Spray Characteristics of Sprinkler (2002)
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Downward QY. @ 7]
spray 0 00 45 o0 Spray
O 0 0 penetration
o o © 0 0 z0ne
0 0
0]
0 0 O o Ol
0
Sideward 4 9 P
directed spray 0 /O A 0 Flame
0 E OOOllﬂg
(o) @ Z0ne
0§00/l © o A J0
0890 0
O o 0 0 0 0
- ) O <
: <« Watercooled
flammable fiquid
Water

4 (% a 9
MW 6 MNLFAINITALINGIAIY Spray Water

131: Industrial Fire Protection Engineering (n.d.)

rruauazanyazn lvasaa il v (Substation)

1. amil IWihwuunasnss (Outdoor Substation) Hluanil vunaluajusedugs
(High Voltage 115, 230, 500kV)

2. a0l I#huuulue1ns (Indoor Substation) (Huaniil vuanaraseguiunai
(Medium Voltage 22, 33kV)

3. aoi Iiluadeoun1a (Portable Station) 1Suao1il vinanalgussauiunaig
(Medium Voltage 22, 33kV)
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i 7 aoil Iihuuunaiands (Outdoor Substation)

Incoming Subtransmission Lines  Elactilc power path through substati

==

Lightning Arreslers

Out istrib
Air-break Switches utgoing Distribution Lines

- 1y / Step-down Translormor

Distribution Bus

, ——Netaktiad
phtmegpiny Oﬂ ﬂwl&udhulo Vohage Rogulaton Switchgear Control House

i 8 aoil IWhuuunaiands (Outdoor Substation)




i 10 aoil Iihuuwaaeun'ld (Portable Station)
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a1 do1il lwihuuuadou'l] (Portable Station) 0g3mAUaEYA

;v 12 aodi lWiluadeun 18 (Portable Station) pg5mAUNAIBYA
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mwi 13 gunsainieluvesaniililihdos (Substation)
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i 14 ae'lineluvesanilIiihdes (Substation)
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av A4
NUIEBNIN IV
. . . Y o 9 Y 1 J
Hietaniemi er.al. (2004) lavhmsnaasusndis lwihvunadurugudnaie 28 mm

FINUIUINIANOABNTAY (Polyethylene) LAz ATOAAIANDALNTAU (Cross-linked PE ,

o Y o Y < d‘d
XLPE) 9117u 10 1du Taerhuna BuuazunsavanluInsandivunianiuend 6 m,

v o ~ A ya & P 7
A7WN319 1.2 m uaz AEN 0.6 m AudaInn i 5, 6 uazluTnseldaaaunes Tuneiilos
(Thermocouple) $1UIU 5 %A MUTLBLANUND TadATIMITUavendInIUAINNSoU (Heat

Release rate) #4921 13103 suieununasuInved 1U51nTY FDS (Fire Dynamics Simulator)

(b)

MNA 15 2) penuriived Insanldneae lWihlumsneasy vaz

Y
b) m3daaaee Wi 10 Fuvuazuns

30 Hietaniemi et.al. (2004)
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(b)

MW 16 a) uvriavosdaen Inil ldene 1w uaz b) mwmsen Tusfane v
1301: Hietaniemi et.al. (2004)

HANTNABDIND I NYANTTUVBIBATINMIYaeeNaINUAINNS O (Heat Release
rate) NAUAAIATINUAADANITNAADA LA 1UFIAUIAT 200 sec HANTAUIVAUNINUNANT
70 uaz Uoasmsidosnasaunnudeu (Heat Release rate) gagailszunm 2,300 kW 6

uaaaluning 7 FalndiReenuramssiiuin
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= 2000 +
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1301: Hietaniemi et.al. (2004)
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1. 1A30IADUNUADTAIUIYAAA Intel® Core(TM)i7 MY Hard Disk U119 500 GB

NU2ANTT (RAM) 4.00 GB A11137 Hard disk 2.80 GHz
2. NABIAIUAIN Digital
Tlsunsunlyau

1. Tisunsuy Pyrosim 2008 91NUITEN Thunderhead Engineer Consultant Incorporation
dsemaanigonism dwsviunlslumsadraoiasswazulasuuiassainan i

W lvduwana fds iean1dlszananaluTisunsy FDS

2. Tsunsuadumnigiion FDS & Smoke view Version 5 d1vi§uiimn 1415l

Ao ° o @ 1 I
Taseardregudoyaiiuen Pyrosim waziiioyanugiuainanunlszuianaoonuuilu

U

Aaeq 1l luauise
szuvlfuams

1. Microsoft Window 7 Professional
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1. fnyuenasuazdoyanineavosnumsimamas vl luaoil lihdesvina
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LLN@’I‘L!‘]JTL!ﬂaN meﬂﬂﬂl@yjamﬂﬁﬂ1ﬁ]’lwW1ﬂ€)ﬂﬁﬁﬂ1ﬂ%ﬂu%‘ﬂ

Y o a 9 9 ] ~ 9 Y a 1
2. asmm‘umammm"lwnmﬂﬂmu“amm ﬂi’J‘U‘i’JlJUl’J Iﬂﬂ@1\1@ﬂﬂ1ﬂﬂlu1ﬂﬁm

A Ao 9 [
Y99939NUM3 151y
2 a a a 9 o oA Y 3 .
3. asduyAgumanamas Ingd 2 durdaieadwuuuiiaeslulysunsy Pyrosim
I 4 o
2008 wilas Ilg lidluuwana fds iieriiniszananaluTisiunsy FDS uazuaaq

mwaiiou IaeTas1n54 Smokeview Version 5

A a Jd a a g’/ o (]
. ﬂi%muuﬁ%llﬂiT%ﬁNﬁﬂWiLﬂﬂLWﬁﬁllﬁﬁjﬂﬂ 2 U

N

a dd‘ a a 9 1
5. W%1§ﬂ!1ﬂ§mﬂlﬂﬂLWﬁ\1llﬁ3J§uLL3ﬂﬂ'ﬂ (Worst Case)
° = o a 3
6. 1nsal Worst Case TUvimsanasszuy Sprinkler
9
7. ajilwanazdpraupuue

[
(Y4

YUADUNTIVY

1. §snneazipeanenuail IWihdesvinansaduiunais (Medium Voltage)

v a & < ' 3 4 { .
aoii lihdesanasvated Wungu Hunuundoula (Portable Substation)

[ H Aav d 1
aoil Ifhgeen1Flumsdnyisedluaoifintvinavosanitine 5.0 was

= a 9 9 9 (% d'
817 8.0 1UAT g3 3.5 LUAT Nﬂizﬁ]mﬂf)ﬂﬂ 2 U1U AIURWAENY AININN 18
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MW 18 taaanyuzuodanil lWihgos (Substation) 714 luwiio auainng
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2. simsadrauuassvesaniil lWihdes 1indoyansiuin’ld Taes1edenn

VUIANIVD D34

aFraunvusianelaelyTisunsu Pyrosim 2008 msmruavuialassiieuss

IWA4 (Fire Mesh) v11an319 817 g9 1IN 5.0 1WAT x 8.0 1WAT X 3.5 1WAT LAz LA

AMNTANNU 0.1 a3 a1l Tdsunsuagyiimsdszuiavinansaisimvua

Edit Meshes %]

suomaemon 1Y

[ Mew ]

[ Rename... ]

l Delete. .. ]

3

Descripkion: |

Crder | Priority: 1

[ Specify Calar: |

Synchronize time step For kighter connection between meshes

4

Mesh Alignment Test;  passed
Mesh Boundary (m):
Min =:

Min ¥ Min Z:

[Max %

Division Method:

¥ Cells: © Cell Size Ratio: 1.00
¥ Cells: @ cCell Size Ratio: 1.00
7 Cells: @ cCell Size Ratio: 1,00

Cell Size {m): 0,10 x 0,10 x 0,10

Max¥: |5.0 Max 2 |3.5

Mumber of cells For mesh; 140000

The number of cells is potentially inefficient, For maximum
efficiency, the number should be Factorable by 2, 3 and 5.

[ Apply H (a4 H Cancel

MNA 19 aaenthaemsmnuaviiansan191u1dsunsy Pyrosim
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vanzaR 19 U0 TA NN 0.1 WATx0.1 wWaTx0.1 was uazldi iy
Cell W¥LRA 140,000 Cell «‘fmﬂumumﬂ?ﬂﬁ"lﬁ’ﬁwmimam(n‘i’@;ﬁﬂﬁ 2551 19 11)5un33 FDS
Tumsmvuansafimug auiie 195 1asunas ndermswaalng madmimnssunaiedna
UMINFBABATANAAS WUNVLIANTATUEI 0.164 — 0.217 1UAT ﬁJumumﬁmmzauﬁfJﬂ

WeamianwIa lunsmuI tazANNULUEIVDINANITAILIN)

NN 20 vaaanmnIavesanil lihges vunansa 0.1 e 911U Cell 140,000

e launusassvesanil Wfhdesuds fnuavuavesd e 7.0 was nh
1.5 1WA3 g9 2.2 135 uags1eae 1 (Cable Tray) 0319 0.8 10A5 917 2.0 A5 §9 0.5 WA3
=

o a { o = { @ [
moe3 luasitla Ndwmuananasvesanil IWih 152a1 0.3, 0.9, 1.5, 2.1 AT AR

Tuani 21



47

X=1Y=205,7-3:5

mwi 21 uaasnmnsavesani Ithdes ¢ 1 mes Tuaeiilla uazsrsens'lil

3. naannasieInssadwvesanil luihdoonaz g Iihmeluvesailuihdoonds

o 1 a 4 ? a { a a
AU UANTIWITINRDT TINUNN Burner (mnmﬁmmwaﬂwﬁ’)

3.1 Burner 31981819 (Cable Tray)
3.2 Burner NUSn] IihAanunuvesanid Wi

mmsutlas g #al¥7uT1sunsu DS Taeidendi File/Export/FDS Files t1@217uin
Taofvuade Tiduuuanaii file fds

[

9 Ay v o 2
4, "U’El34“a‘VIVlﬂmﬂwaﬂﬁﬂm’JmﬂJﬂﬂﬂiLLﬂﬁJ FDS 93U

4.1 9a1m3tlanilaosvoanainunudou (Heat Release Rate)
42 msnlasunlasvesgumgi

a = a d A A é’ 3’1 = 4’
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YAAAIUDY Burner 1 Cable Tray
Sub Maemoh.fds
Generated by PyroSim - Version 2008.2

6 N.N. 2554, 13:20:31

&HEAD CHID='Sub_Maemoh', TITLE='Switchgear Fire'/
&TIME T_END=900.00/
&DUMP RENDER_FILE='Sub_Maemoh.gel'/

&MISC SURF_DEFAULT='"WALL'/
&MESH ID='GRID', 1JK=80,50,35, XB=0.00,8.00,0.00,5.00,0.00,3.50/

&REAC ID='PE/PVC'

C=2.0

H=35

OTHER = 0.5

MW_OTHER=34.0
HEAT_OF_COMBUSTION=24000.0

SOOT _YIELD=0.1/

&MATL ID = 'CABLE'
SPECIFIC_HEAT = 1.289
CONDUCTIVITY = 0.192

DENSITY =1380.0 /

&MATL ID="Steel',
SPECIFIC_HEAT=0.4500,
CONDUCTIVITY=46.60,

DENSITY=7.8500000E003/

&SURFID  ='WALL'

RGB =200,200,200
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MATL_ID ='GYPSUM PLASTER'

THICKNESS =0.012/

PART_ID = 'smoke' /
&MATL ID ='GYPSUM PLASTER'
FYI = 'Quintiere, Fire Behavior'

CONDUCTIVITY =0.48
SPECIFIC_HEAT = 0.84

DENSITY  =1440./

&SURF ID ='Loose Cable'
COLOR ='IVORY BLACK'
MATL_ID ='CABLE'
HRRPUA = 265.
IGNITION_TEMPERATURE = 270.
THICKNESS = 0.1016 /
BURN_AWAY=TRUE,,

PART _ID = 'smoke' /

&SURF ID='Sheet Metal',
RGB=0,0,204,
MATL_ID(1,1)="Steel,
MATL_MASS FRACTION(1,1)=1.00,
THICKNESS(1)=1.2801600E-003/

PART _ID ='smoke'/

&MATL ID="GYPSUM BOARD_MATL',
SPECIFIC_HEAT=0.84,
CONDUCTIVITY=0.4800,

DENSITY=1.4400000E003/



&SURF ID="GYPSUM BOARD',
RGB=204,204,179,
HRRPUA=100.00,
IGNITION_TEMPERATURE=400.00,
MATL_ID(1,1)='"GYPSUM BOARD MATL!',
MATL_MASS_FRACTION(1,1)=1.00,
THICKNESS(1)=0.0130/

PART _ID ='smoke'/

&SURF ID='"BURNER’,
COLOR='RED’,
TMP_FRONT=20.00,
HRRPUA=1.0000000E003/

PART _ID ='smoke'/

&PART ID='smoke', MASSLESS=TRUE., SAMPLING_FACTOR=1/

&HOLE XB=0.00,0.1000,1.75,3.25,0.00,2.00/ Door

&OBST XB=-5.2735594E-016,0.1000,0.00,5.00,0.00,3.50, COLOR="'GRAY 20',
SURF_ID="GYPSUM BOARD'/

&OBST XB=0.50,7.50,0.00,1.50,0.00,2.20, SURF_ID='Loose Cable'/ Cabinet 1
&OBST XB=0.50,7.50,3.50,5.00,0.00,2.20, SURF_ID='Loose Cable'/ Cabinet 1[1]
&OBST XB=0.50,6.70,0.3000,1.10,1.70,2.20, SURF_ID='Loose Cable'/ Cable B
&OBST XB=6.70,7.50,0.00,5.00,1.70,2.20, SURF_ID="Loose Cable'/ Cable E

&OBST XB=0.50,6.70,3.80,4.60,1.70,2.20, SURF_ID='Loose Cable'/ Cable B[1]

&VENT SURF_ID='"BURNER', XB=7.00,7.20,2.20,2.80,2.20,2.20/ Burner

&VENT MB="YMIN',SURF_ID="'OPEN'/

&BNDF QUANTITY='GAS TEMPERATURE'/
&BNDF QUANTITY='GAUGE HEAT FLUX'/

&BNDF QUANTITY="HEAT_FLUX'/

&3



&BNDF QUANTITY="WALL_TEMPERATURE'/

&SLCF QUANTITY='"TEMPERATURE', PBX=4.00/
&SLCF QUANTITY="TEMPERATURE', PBY=2.50/
&SLCF QUANTITY="TEMPERATURE', PBZ=1.50/
&SLCF QUANTITY='"TEMPERATURE', PBZ=2.00/
&SLCF QUANTITY="oxygen', PBX=4.00/
&SLCF QUANTITY="oxygen', PBy=2.50/

&SLCF QUANTITY="oxygen', PBZ=1.50/

&DEVC XYZ=4.00,2.50,2.1, QUANTITY='"TEMPERATURE' /
&DEVC XYZ=4.00,2.50,1.5, QUANTITY="TEMPERATURE' /
&DEVC XYZ=4.00,2.50,0.9, QUANTITY="TEMPERATURE' /

&DEVC XYZ=4.00,2.50,0.3, QUANTITY="TEMPERATURE' /

&TAIL /
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YAAITY29 Burner N Cubical
Sub Maemoh.fds
Generated by PyroSim - Version 2008.2

10 N.N. 2554, 13:20:31 (Cubicle)

&HEAD CHID='Sub_Maemoh', TITLE='Switchgear Fire'/
&TIME T_END=900.00/
&DUMP RENDER_FILE='Sub_Maemoh.gel'/

&MISC SURF_DEFAULT='"WALL'/
&MESH ID='GRID', 1JK=83,50,35, XB=-0.3,8.00,0.00,5.00,0.00,3.50/

&REAC ID='PE/PVC'
C=20

H=35

OTHER = 0.5

MW_OTHER=34.0
HEAT_OF_COMBUSTION=24000.0

SOOT_YIELD=0.1/

&MATL ID ='CABLE'
SPECIFIC_HEAT =1.289
CONDUCTIVITY =0.192

DENSITY = 1380.0 /

&MATL ID="Steel',
SPECIFIC_HEAT=0.4500,
CONDUCTIVITY=46.60,
DENSITY=7.8500000E003/

&SURFID ='WALL'

RGB =200,200,200
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MATL_ID ='GYPSUM PLASTER'
THICKNESS =0.012/

PART_ID = 'smoke' /

&MATL ID ='GYPSUM PLASTER'
FYI = 'Quintiere, Fire Behavior'
CONDUCTIVITY =0.48
SPECIFIC_HEAT =0.84

DENSITY  =1440./

&SURF ID = 'Loose Cable'
COLOR ='IVORY BLACK'
MATL_ID ='CABLE'
HRRPUA =265.
IGNITION_TEMPERATURE = 300.
THICKNESS =0.1016/
BURN_AWAY =.TRUE.,

PART _ID = 'smoke' /

&SURF ID='Sheet Metal',
RGB=0,0,204,
MATL_ID(1,1)="Steel,
MATL_MASS FRACTION(1,1) = 1.00,
THICKNESS(1) =1.2801600E-003/

PART _ID = 'smoke' /

&MATL ID="GYPSUM BOARD_MATL',
SPECIFIC_HEAT=0.84,
CONDUCTIVITY=0.4800,

DENSITY=1.4400000E003/

&MATL ID="Water',



SPECIFIC_HEAT=4.19,
CONDUCTIVITY=0.60,
DENSITY=1.0000000E003,
EMISSIVITY=1.00,

N_REACTIONS=1,
HEAT_OF_REACTION=2.2600000E003,
NU_WATER=1.00,

N_T=1.00,

THRESHOLD TEMPERATURE=100.00,
N_S=1.00,

A=1.0000000E020,

E=1.6200000E005/

&SURF ID="GYPSUM BOARD',
RGB=200,200,200,
HRRPUA=100.00,
IGNITION_TEMPERATURE=400.00,
MATL_ID(1,1)='"GYPSUM BOARD MATL',
MATL_MASS_FRACTION(1,1)=1.00,
THICKNESS(1)=0.0130/

PART _ID = 'smoke' /

&SURF ID="BURNER,
COLOR='RED’,
TMP_FRONT=20.00,
HRRPUA=1.0000000E003/

PART _ID = 'smoke' /

&PART ID='smoke', MASSLESS=TRUE., SAMPLING_FACTOR=1 /

&HOLE XB=0.00,0.1000,1.75,3.25,0.00,2.00/ Door
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&OBST XB=0.0,0.1000,0.00,5.00,0.00,3.50, SURF_ID="GYPSUM BOARD'/
&OBST XB=0.50,7.50,0.00,1.50,0.00,2.20, SURF_ID="Loose Cable'/ Cabinet 1
&OBST XB=0.50,7.50,3.50,5.00,0.00,2.20, SURF_ID='Loose Cable'/ Cabinet 1[1]
&OBST XB=0.50,6.70,0.3000,1.10,1.70,2.20, SURF_ID='Loose Cable'/ Cable B
&OBST XB=6.70,7.50,0.00,5.00,1.70,2.20, SURF_ID="Loose Cable'/ Cable E

&OBST XB=0.50,6.70,3.80,4.60,1.70,2.20, SURF_ID='Loose Cable'/ Cable B[1]

&VENT SURF_ID='"BURNER', XB=3.7,4.3,3.50,3.50,0,0.20/ Burner

&VENT MB='XMIN',SURF_ID='OPEN'/

&BNDF QUANTITY='GAS TEMPERATURE'/
&BNDF QUANTITY="GAUGE HEAT FLUX'"/
&BNDF QUANTITY="HEAT_FLUX'/

&BNDF QUANTITY="WALL_TEMPERATURE'/

&SLCF QUANTITY='"TEMPERATURE', PBX=4.00/
&SLCF QUANTITY="TEMPERATURE', PBY=2.50/
&SLCF QUANTITY="TEMPERATURE', PBZ=1.50/
&SLCF QUANTITY="TEMPERATURE', PBZ=2.00/
&SLCF QUANTITY="oxygen', PBX=4.00/
&SLCF QUANTITY="oxygen', PBy=2.50/

&SLCF QUANTITY="oxygen', PBZ=1.50/

&DEVC XYZ=4.00,2.50,2.1, QUANTITY="TEMPERATURE' /
&DEVC XYZ=4.00,2.50,1.5, QUANTITY="TEMPERATURE' /
&DEVC XYZ=4.00,2.50,0.9, QUANTITY="TEMPERATURE' /

&DEVC XYZ=4.00,2.50,0.3, QUANTITY="TEMPERATURE' /

&TAIL /
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YAMTIY2991 Cubical Sprinkler NAAFI 1x 447
Sub Maemoh.fds
Generated by PyroSim - Version 2008.2

13 N.N. 2554, 13:20:31

&HEAD CHID='Sub_Maemoh', TITLE='Switchgear Fire'/
&TIME T_END=900.00/
&DUMP RENDER_FILE='Sub_Maemoh.gel'/

&MISC SURF_DEFAULT='"WALL'/
&MESH ID='GRID', 1JK=83,50,35, XB=-0.3,8.00,0.00,5.00,0.00,3.50/

&REAC ID='PE/PVC'
C=20

H=35

OTHER = 0.5

MW_OTHER=34.0
HEAT_OF_COMBUSTION=24000.0

SOOT_YIELD=0.1/

&MATL ID ='CABLE'
SPECIFIC_HEAT =1.289
CONDUCTIVITY =0.192

DENSITY = 1380.0 /

&MATL ID="Steel',
SPECIFIC_HEAT=0.4500,
CONDUCTIVITY=46.60,
DENSITY=7.8500000E003/

&SURF ID ='WALL'

RGB =200,200,200
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MATL_ID ='GYPSUM PLASTER'

THICKNESS =0.012/

PART_ID = 'smoke' /
&MATL ID ='GYPSUM PLASTER'
FYI = 'Quintiere, Fire Behavior'

CONDUCTIVITY =0.48
SPECIFIC_HEAT = 0.84

DENSITY  =1440./

&SURF ID = 'Loose Cable'
COLOR ='IVORY BLACK'
MATL_ID ='CABLE'

HRRPUA = 265.
IGNITION_TEMPERATURE = 270.
THICKNESS =0.1016 /
BURN_AWAY=TRUE,,

PART _ID = 'smoke' /

&SURF ID='Sheet Metal',
RGB=0,0,204,
MATL_ID(1,1)="Steel’,
MATL_MASS FRACTION(1,1)=1.00,
THICKNESS(1)=1.2801600E-003/

PART _ID = 'smoke' /

&MATL ID="GYPSUM BOARD_MATL',
SPECIFIC_HEAT=0.84,
CONDUCTIVITY=0.4800,

DENSITY=1.4400000E003/

&MATL ID="Water',



SPECIFIC_HEAT=4.19,
CONDUCTIVITY=0.60,
DENSITY=1.0000000E003,
EMISSIVITY=1.00,

N_REACTIONS=I,
HEAT_OF_REACTION=2.2600000E003,
NU_WATER=1.00,

N_T=1.00,

THRESHOLD TEMPERATURE=100.00,
N_S=1.00,

A=1.0000000E020,

E=1.6200000E005/

&SURF ID="GYPSUM BOARD',
RGB=200,200,200,
HRRPUA=100.00,
IGNITION_TEMPERATURE=400.00,
MATL_ID(1,1)="GYPSUM BOARD MATL',
MATL_MASS_FRACTION(1,1)=1.00,
THICKNESS(1)=0.0130/

PART _ID = 'smoke' /

&SURF ID="BURNER,
COLOR='RED’,
TMP_FRONT=20.00,
HRRPUA=1.0000000E003/

PART _ID = 'smoke' /

&PART ID='smoke', MASSLESS=TRUE., SAMPLING_FACTOR=1 /
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&PART ID="water drops', WATER=TRUE.,
QUANTITIES(1:3)="DROPLET_DIAMETER','DROPLET TEMPERATURE','DROPLE
T _AGE',

DROPLETS_PER_SECOND=4000, DIAMETER=700., SAMPLING_FACTOR=1/

&PROP ID="K-11.2', QUANTITY='SPRINKLER LINK TEMPERATURE', RTI=50.,
C_FACTOR=0.0, ACTIVATION_TEMPERATURE=68.0, OFFSET=0.10,
PART _ID='water drops', FLOW_RATE=161.4, DROPLET_VELOCITY=10.,

SPRAY_ANGLE=45.0,45.0, SMOKEVIEW_ID='sprinkler_pendent'

&HOLE XB=0.00,0.1000,1.75,3.25,0.00,2.00/ Door

&OBST XB=0.0,0.1000,0.00,5.00,0.00,3.50, SURF_ID="GYPSUM BOARD'/
&OBST XB=0.50,7.50,0.00,1.50,0.00,2.20, SURF_ID='Loose Cable'/ Cabinet 1
&OBST XB=0.50,7.50,3.50,5.00,0.00,2.20, SURF_ID='Loose Cable'/ Cabinet 1[1]
&OBST XB=0.50,6.70,0.3000,1.10,1.70,2.20, SURF_ID='Loose Cable'/ Cable B
&OBST XB=6.70,7.50,0.00,5.00,1.70,2.20, SURF_ID='Loose Cable'/ Cable E

&OBST XB=0.50,6.70,3.80,4.60,1.70,2.20, SURF_ID="Loose Cable'/ Cable B[1]

&VENT XB=3.70, 4.30, 3.50, 3.50, 0.00, 0.20, SURF_ID='"BURNER', CTRL_ID='CTRL'/
Burner

&VENT MB='XMIN',SURF_ID="'OPEN'/

&BNDF QUANTITY='GAS TEMPERATURE'/
&BNDF QUANTITY="GAUGE HEAT FLUX"/
&BNDF QUANTITY="HEAT_FLUX'"/

&BNDF QUANTITY="WALL_TEMPERATURE'/

&SLCF QUANTITY="TEMPERATURE', PBX=4.00/
&SLCF QUANTITY="TEMPERATURE', PBY=2.50/
&SLCF QUANTITY="TEMPERATURE', PBZ=1.50/
&SLCF QUANTITY="TEMPERATURE', PBZ=2.00/

&SLCF QUANTITY="oxygen', PBX=4.00/
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&SLCF QUANTITY="oxygen', PBy=2.50/

&SLCF QUANTITY="oxygen', PBZ=1.50/

&RAMP ID="CTRL_RAMP', T=299.75, F=1.00/

&RAMP ID="CTRL_RAMP', T=301.25, F=-1.00/

&DEVC ID='"TIME', QUANTITY='"TIME', XYZ=0.00,0.00,0.00/

&CTRL ID="CTRL', FUNCTION_TYPE='CUSTOM', RAMP_ID='CTRL_RAMP",

LATCH=.FALSE.INPUT_ID="TIME'/

&DEVC XYZ=4.00,2.50,2.1, QUANTITY="TEMPERATURE' /
&DEVC XYZ=4.00,2.50,1.5, QUANTITY="TEMPERATURE' /
&DEVC XYZ=4.00,2.50,0.9, QUANTITY="TEMPERATURE' /

&DEVC XYZ=4.00,2.50,0.3, QUANTITY="TEMPERATURE' /

&DEVC XYZ=1.00,2.50,3.20, PROP_ID="K-11.2', ID="Sprinkler _1',/
&DEVC XYZ=3.00,2.50,3.20, PROP_ID="K-11.2', ID="Sprinkler _2',/
&DEVC XYZ=5.00,2.50,3.20, PROP_ID="K-11.2', ID="Sprinkler_3',/

&DEVC XYZ=7.00,2.50,3.20, PROP_ID='K-11.2', ID="Sprinkler_4',/

&TAIL /



YAMTIY2991 Cubical Sprinkler NAAFI 2x 247
Sub Maemoh.fds
Generated by PyroSim - Version 2008.2

27 3.1.2554, 13:20:31

&HEAD CHID='Sub_Maemoh', TITLE='Switchgear Fire'/
&TIME T_END=900.00/
&DUMP RENDER_FILE='Sub_Maemoh.gel'/

&MISC SURF_DEFAULT='"WALL'/
&MESH ID='GRID', 1JK=83,50,35, XB=-0.3,8.00,0.00,5.00,0.00,3.50/

&REAC ID='PE/PVC'
C=20

H=35

OTHER = 0.5

MW_OTHER=34.0
HEAT_OF_COMBUSTION=24000.0

SOOT_YIELD=0.1/

&MATL ID ='CABLE'
SPECIFIC_HEAT =1.289
CONDUCTIVITY =0.192

DENSITY = 1380.0 /

&MATL ID="Steel',
SPECIFIC_HEAT=0.4500,
CONDUCTIVITY=46.60,
DENSITY=7.8500000E003/

&SURF ID ='WALL'

RGB =200,200,200
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MATL_ID ='GYPSUM PLASTER'

THICKNESS =0.012/

PART_ID = 'smoke' /
&MATL ID ='GYPSUM PLASTER'
FYI = 'Quintiere, Fire Behavior'

CONDUCTIVITY =0.48
SPECIFIC_HEAT = 0.84

DENSITY  =1440./

&SURF ID = 'Loose Cable'
COLOR ='IVORY BLACK'
MATL_ID ='CABLE'

HRRPUA = 265.
IGNITION_TEMPERATURE = 270.
THICKNESS = 0.1016 /
BURN_AWAY=TRUE,,

PART _ID = 'smoke' /

&SURF ID='Sheet Metal',
RGB=0,0,204,
MATL_ID(1,1)="Steel,
MATL_MASS FRACTION(1,1)=1.00,
THICKNESS(1)=1.2801600E-003/

PART _ID = 'smoke' /

&MATL ID="GYPSUM BOARD_MATL',
SPECIFIC_HEAT=0.84,
CONDUCTIVITY=0.4800,

DENSITY=1.4400000E003/

&MATL ID="Water',



SPECIFIC_HEAT=4.19,
CONDUCTIVITY=0.60,
DENSITY=1.0000000E003,
EMISSIVITY=1.00,

N_REACTIONS=1,
HEAT_OF_REACTION=2.2600000E003,
NU_WATER=1.00,

N_T=1.00,

THRESHOLD TEMPERATURE=100.00,
N_S=1.00,

A=1.0000000E020,

E=1.6200000E005/

&SURF ID="GYPSUM BOARD',
RGB=200,200,200,
HRRPUA=100.00,
IGNITION_TEMPERATURE=400.00,
MATL_ID(1,1)='"GYPSUM BOARD MATL',
MATL_MASS_FRACTION(1,1)=1.00,
THICKNESS(1)=0.0130/

PART _ID = 'smoke' /

&SURF ID="BURNER,
COLOR='RED’,
TMP_FRONT=20.00,
HRRPUA=1.0000000E003/

PART _ID = 'smoke' /

&PART ID='smoke', MASSLESS=TRUE., SAMPLING_FACTOR=1 /
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&PART ID="water drops', WATER=TRUE.,
QUANTITIES(1:3)="DROPLET_DIAMETER',/DROPLET TEMPERATURE','DROPLE
T _AGE',

DROPLETS_PER_SECOND=4000, DIAMETER=700., SAMPLING_FACTOR=1/

&PROP ID="K-11.2', QUANTITY='SPRINKLER LINK TEMPERATURE', RTI=50.,
C_FACTOR=0.0, ACTIVATION_TEMPERATURE=68.0, OFFSET=0.10,
PART_ID='water drops', FLOW_RATE=135.03, DROPLET_ VELOCITY=10.,

SPRAY_ANGLE=45.0,45.0, SMOKEVIEW_ID='sprinkler_pendent'

&HOLE XB=0.00,0.1000,1.75,3.25,0.00,2.00/ Door

&OBST XB=0.0,0.1000,0.00,5.00,0.00,3.50, SURF_ID="GYPSUM BOARD'/
&OBST XB=0.50,7.50,0.00,1.50,0.00,2.20, SURF_ID='Loose Cable'/ Cabinet 1
&OBST XB=0.50,7.50,3.50,5.00,0.00,2.20, SURF_ID='Loose Cable'/ Cabinet 1[1]
&OBST XB=0.50,6.70,0.3000,1.10,1.70,2.20, SURF_ID='Loose Cable'/ Cable B
&OBST XB=6.70,7.50,0.00,5.00,1.70,2.20, SURF_ID='Loose Cable'/ Cable E

&OBST XB=0.50,6.70,3.80,4.60,1.70,2.20, SURF_ID="Loose Cable'/ Cable B[1]

&VENT XB= 3.70, 4.30, 3.50, 3.50, 0.00, 0.20, SURF_ID="BURNER', CTRL_ID='"CTRL'/
Burner

&VENT MB='XMIN',SURF_ID='OPEN'/

&BNDF QUANTITY="GAS TEMPERATURE'/

&BNDF QUANTITY="GAUGE HEAT FLUX"/

&BNDF QUANTITY="HEAT_FLUX"/

&BNDF QUANTITY="WALL_TEMPERATURE'/

&SLCF QUANTITY='"TEMPERATURE', PBX=4.00/
&SLCF QUANTITY="TEMPERATURE', PBY=2.50/
&SLCF QUANTITY="TEMPERATURE', PBZ=1.50/
&SLCF QUANTITY='"TEMPERATURE', PBZ=2.00/

&SLCF QUANTITY="oxygen', PBX=4.00/



98

&SLCF QUANTITY="oxygen', PBy=2.50/

&SLCF QUANTITY="oxygen', PBZ=1.50/

&RAMP ID="CTRL_RAMP"', T=299.75, F=1.00/

&RAMP ID="CTRL_RAMP', T=301.25, F=-1.00/

&DEVC ID='"TIME', QUANTITY='"TIME', XYZ=0.00,0.00,0.00/

&CTRL ID="CTRL', FUNCTION_TYPE='CUSTOM', RAMP_ID='CTRL_RAMP",

LATCH=.FALSE.INPUT_ID="TIME'/

&DEVC XYZ=4.00,2.50,2.1, QUANTITY="TEMPERATURE' /
&DEVC XYZ=4.00,2.50,1.5, QUANTITY='"TEMPERATURE' /
&DEVC XYZ=4.00,2.50,0.9, QUANTITY="TEMPERATURE' /

&DEVC XYZ=4.00,2.50,0.3, QUANTITY="TEMPERATURE' /

&DEVC XYZ=2.00 1.50 3.5, PROP_ID='K-11.2', ID="Sprinkler _1'/
&DEVC XYZ=2.00 3.50 3.5, PROP_ID='K-11.2', ID="Sprinkler_2',/
&DEVC XYZ=6.00 1.50 3.5, PROP_ID='K-11.2', ID="Sprinkler_3',/

&DEVC XYZ=6.00 3.50 3.5, PROP_ID='K-11.2', ID="Sprinkler_4',/

&TAIL /



YAMTIY2991 Cubical Sprinkler NAAFI 2x 317
Sub Maemoh.fds
Generated by PyroSim - Version 2008.2

30 3.9, 2554, 10:20:31

&HEAD CHID='Sub_Maemoh', TITLE='Switchgear Fire'/
&TIME T_END=900.00/
&DUMP RENDER_FILE='Sub_Maemoh.gel'/

&MISC SURF_DEFAULT='"WALL'/
&MESH ID='GRID', 1JK=83,50,35, XB=-0.3,8.00,0.00,5.00,0.00,3.50/

&REAC ID='PE/PVC'
C=20

H=35

OTHER = 0.5

MW_OTHER=34.0
HEAT_OF_COMBUSTION=24000.0

SOOT_YIELD=0.1/

&MATL ID ='CABLE'
SPECIFIC_HEAT =1.289
CONDUCTIVITY =0.192

DENSITY = 1380.0 /

&MATL ID="Steel',
SPECIFIC_HEAT=0.4500,
CONDUCTIVITY=46.60,

DENSITY=7.8500000E003/

&SURF ID ='WALL'

RGB =200,200,200
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MATL_ID ='GYPSUM PLASTER'
THICKNESS =0.012/

PART_ID = 'smoke' /

&MATL ID ='GYPSUM PLASTER'
FYI = 'Quintiere, Fire Behavior'
CONDUCTIVITY =0.48
SPECIFIC_HEAT = 0.84

DENSITY  =1440./

&SURF ID = 'Loose Cable'
COLOR ='IVORY BLACK'
MATL_ID ='CABLE'

HRRPUA = 265.
IGNITION_TEMPERATURE = 270.
THICKNESS = 0.1016 /
BURN_AWAY=TRUE,,

PART _ID = 'smoke' /

&SURF ID='Sheet Metal',
RGB=0,0,204,
MATL_ID(1,1)="Steel,
MATL_MASS FRACTION(1,1)=1.00,
THICKNESS(1)=1.2801600E-003/

PART _ID = 'smoke' /

&MATL ID="GYPSUM BOARD_MATL',
SPECIFIC_HEAT=0.84,
CONDUCTIVITY=0.4800,

DENSITY=1.4400000E003/

&MATL ID="Water',



SPECIFIC_HEAT=4.19,
CONDUCTIVITY=0.60,
DENSITY=1.0000000E003,
EMISSIVITY=1.00,

N_REACTIONS=1,
HEAT_OF_REACTION=2.2600000E003,
NU_WATER=1.00,

N_T=1.00,

THRESHOLD TEMPERATURE=100.00,
N_S=1.00,

A=1.0000000E020,

E=1.6200000E005/

&SURF ID="GYPSUM BOARD',
RGB=200,200,200,
HRRPUA=100.00,

IGNITION_TEMPERATURE=400.00,

MATL_ID(1,1)="GYPSUM BOARD MATL',

MATL_MASS_FRACTION(1,1)=1.00,
THICKNESS(1)=0.0130/

PART _ID = 'smoke' /

&SURF ID="BURNER,
COLOR='RED’,
TMP_FRONT=20.00,
HRRPUA=1.0000000E003/

PART _ID = 'smoke' /

&PART ID='smoke', MASSLESS=TRUE., SAMPLING_FACTOR=1 /

101
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&PART ID="water drops', WATER=TRUE.,
QUANTITIES(1:3)="DROPLET_DIAMETER',/DROPLET TEMPERATURE','DROPLE
T _AGE',

DROPLETS_PER_SECOND=4000, DIAMETER=700., SAMPLING_FACTOR=1/

&PROP ID="K-11.2', QUANTITY='SPRINKLER LINK TEMPERATURE', RTI=50.,
C_FACTOR=0.0, ACTIVATION_TEMPERATURE=68.0, OFFSET=0.10,
PART_ID='water drops', FLOW_RATE=135.03, DROPLET_ VELOCITY=10.,

SPRAY_ANGLE=30.0,30.0, SMOKEVIEW_ID='sprinkler_pendent'

&HOLE XB=0.00,0.1000,1.75,3.25,0.00,2.00/ Door

&OBST XB=0.0,0.1000,0.00,5.00,0.00,3.50, SURF_ID="GYPSUM BOARD'/
&OBST XB=0.50,7.50,0.00,1.50,0.00,2.20, SURF_ID='Loose Cable'/ Cabinet 1
&OBST XB=0.50,7.50,3.50,5.00,0.00,2.20, SURF_ID='Loose Cable'/ Cabinet 1[1]
&OBST XB=0.50,6.70,0.3000,1.10,1.70,2.20, SURF_ID='Loose Cable'/ Cable B
&OBST XB=6.70,7.50,0.00,5.00,1.70,2.20, SURF_ID='Loose Cable'/ Cable E

&OBST XB=0.50,6.70,3.80,4.60,1.70,2.20, SURF_ID="Loose Cable'/ Cable B[1]

&VENT XB=3.70, 4.30, 3.50, 3.50, 0.00, 0.20, SURF_ID='"BURNER', CTRL_ID='CTRL'/
Burner

&VENT MB='XMIN',SURF_ID='OPEN'/

&BNDF QUANTITY="GAS TEMPERATURE'/
&BNDF QUANTITY="GAUGE HEAT FLUX"/
&BNDF QUANTITY="HEAT_FLUX'"/

&BNDF QUANTITY="WALL_TEMPERATURE'/

&SLCF QUANTITY="TEMPERATURE', PBX=4.00/
&SLCF QUANTITY="TEMPERATURE', PBY=2.50/
&SLCF QUANTITY='"TEMPERATURE', PBZ=1.50/

&SLCF QUANTITY="TEMPERATURE', PBZ=2.00/
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&SLCF QUANTITY="oxygen', PBX=4.00/
&SLCF QUANTITY="oxygen', PBy=2.50/

&SLCF QUANTITY="oxygen', PBZ=1.50/

&RAMP ID="CTRL_RAMP', T=299.75, F=1.00/

&RAMP ID="CTRL_RAMP', T=301.25, F=-1.00/

&DEVC ID='"TIME', QUANTITY='TIME', XYZ=0.00,0.00,0.00/

&CTRL ID="CTRL', FUNCTION_TYPE='"CUSTOM', RAMP_ID='CTRL_RAMP",

LATCH=.FALSE.INPUT_ID='TIME'/

&DEVC XYZ=4.00,2.50,2.1, QUANTITY='"TEMPERATURE' /
&DEVC XYZ=4.00,2.50,1.5, QUANTITY="TEMPERATURE' /
&DEVC XYZ=4.00,2.50,0.9, QUANTITY="TEMPERATURE' /

&DEVC XYZ=4.00,2.50,0.3, QUANTITY="TEMPERATURE' /

&DEVC XYZ=1.00 1.25 3.5, PROP_ID="K-11.2", ID="Sprinkler _1',/
&DEVC XYZ=4.00 1.25 3.5, PROP_ID='K-11.2', ID="Sprinkler 2'/
&DEVC XYZ=7.00 1.25 3.5, PROP_ID="K-11.2", ID="Sprinkler_3',/
&DEVC XYZ=1.00 3.75 3.5, PROP_ID="K-11.2', ID="Sprinkler_4',/
&DEVC XYZ=4.00 3.75 3.5, PROP_ID='K-11.2', ID="Sprinkler_5',/

&DEVC XYZ=7.00 3.75 3.5, PROP_ID='K-11.2', ID="Sprinkler_6',/

&TAIL /
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8.6 Standard Pendent and Upright Spray Sprinklers.

8.6.1 General. All requirements of Section £.3 shall apply to standard pendent and upright spray sprinklers except as
modified in Section £.6.

8.0.2 Protection Areas per Sprinkler (Standard Pendent and Upright Spray Sprinklers),

£.6.2.1 Determination of the Protection A rea of Coverage,

8.6.2.1.1 Except as permitted by £.6.2.1.2. the protection area of coverage per sprinkler (A ) shall be determined in
accordance with 85,21,

8.6.2.1.2 The requirements of £.6.2. 1.1 shall not apply in 2 small room as defined in 3.3.15; the protection area of

coverage foreach sprinkler in the small room shall be the area of the room divided by the number of sprinklers in the
Foom.

8.6.2.2 Maximum Protection Area of Coverage.
8.6.2.2.1* The maximum allowable protection area of coverage for a sprnkler (A ) shall be in accordance with the
value indicated in Table 8.6.2.7 1(a) through Table 8.6.2.2 1(d)

Table 8.6.22.1{a) Profection Areas and Maximum Spacing (Standard Spray Upright/Standard Spray Penc

Light Hazard
Protection Area Spacing | maximum)

Construction Type System Type i m? Ti m
Noncombustible obstructed and unobstrucied Pipe schedule 200 186 15 44
and combustible unobstructed with membears 3
fi (0.9]1 m) or more on center
Noncombustible ohstructed and unobstruced Hydraulically 235 0.9 15 4
and combustible unobstructed with members 3 calculated
ft (0.91 m) or more on center
Combustible obstructed with members 3 £t All 168 156 15 41
{0191 m) or moR on center
Combustible obstructed or unobstructed with All 130 121 15 4.
mambers lass than 3 ft {0.91 m) on centar
Combustible concealed space under a pitched All 120 111 13 4.
oot having combustible wood joist orwond parallel to the slope paralle] to i
trss construction with membsers less than 3 ft 10 30
(.91 m) on center with slopes having a pitch perpendicular to the perpendict
of 4 in 12 or greater slope® slop

"Wher the dimension perpendicular to the slope axceeds 8 £t (2.4 m), the minimum peessure shall be 200 psi (1.4 bar).

Table 8.6.2.21(h) Protection Areas and Maximum Spacing (Standard Spray Upright/Standard Spray
Pendent) for Ordinary Hazard

Protection Area Spacing | maximum)

Construction Type System Type n! m? it m

All All 130 12.1 B 16
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Type
All Fipe schedule o0 2.4 12 7
[In buildings with storage bays 25 fi (7.6 m)
wide, 12 ft 6 in. (3.8 m) shall be permitied.]
All Hydraulically calculated with 100 9.3 12 37
density =0.25
[In buildings with storage bays 25 fi (7.6 m)
wide, 12 ft 6 in. {3.8 m) shall be permitied.]
All Hydraulically calculated with 130 121 15 4.6
density .25

Table 8.6.2.21(d) Protection Areas and Maximum Spacing ( Standard Spray Upright/Standard Spray
Pendent) for High-Piled Storage

Protection Area Spacing | maximum)
Construction Type Sysiem Type e mis I m
All Hydraulically calculated with 100 23 12 iT
density 20.25
[In buildings with storage bays 25 ft (7.6 m)
wide, 12 ft 6 in. (3.8 m) shall be permitted.]
All Hydraulically calculated with 130 12.1 15 4.6
density «0.25

8.6.2.2.2 In any case, the maximum area of coverage of a sprinkler shall not exceed 225 f% (21 m?).

8.6.3 Sprinkler Spacing (Standard Pendent and Upright Spray Sprinklers).

8.6.3.1 Maximum Distance Between Sprinklers. The maximum distance permitted between sprinklers shall
comply with Table 8.6.2.2.1(a) through Table 8.6.2.2. 1(d}.

8.6.3.2 Maximum Distance from Walls.

8.6.3.21 The distance from sprinklers to walls shall not exceed one-half of the allowable distance between sprinklers
as indicated in Table 8.6.2.2.1(a) through Table 8.6.2.2.1(d).

8.6.3.2.2 The distance from the wall to the sprinkler shall be measured perpendicular to the wall.

8.6.3.2.3* The requirements of £.6.3.2. 1 shall not apply where walls are angled or imegular, and the maximum
horizontal distance between a sprinkler and any point of floor area protected by that sprinkler shall not exceed 0.75
times the allowable distance permitted between sprinklers, provided the maximum perpendicular distance is not
exceeded.

8.6.3.2.4* The requirements of £.6.3.2. 1 shall not apply within small rooms as defined in 3.3.15, sprinklers shall be
permitted to be located not more than 9 fit (2.7 m) from any single wall, and sprinkler spacing limitations of £6.3 and
area limitations of Table 8.6.2.2. 1{a) shall not be exceeded.

8.6.3.2.5 Under curved surfaces, the horizontal distance shall be measured at the floor level from the wall, or the
intersection of the curved surface and the floor to the nearest sprinkler shall not be greater than one-half the
allowable distance between sprinklers.

8.6.3.3 Minimum Distances from Walls. Sprinklers shall be located a minimum of 4 in. (102 mm) from a wall.
8.6.3.4 Minimum Distances Between Sprinklers.

8.6.3.4.1 Unless the requirements of 86342 86343 or 86344 are met, sprinklers shall be spaced not less than
6 ft (1.8 m) on center.

8.6.3.4.2 Sprinklers shall be permitted to be placed less than 6 ft (1.8 m) on center wheme the following conditions
ane satisfied:

(1) Baffles shall be installed and located midway between sprinklers and arranged to protect the actuating
elements.

{2y Baffles shall be of noncombustible or limited-combustible material that will stay in place before and during
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sprinkler operation.

(3} Baffles shall be not less than 8 in. (203 mm) wide and 6 in. {152 mm) high.

{4} The tops of baffles shall exiend between 2 in. and 3 in. (31 mm and 76 mm) above the deflectors of upright
sprinklers.

(%) The bottoms of baffles shall extend downward to a level at least even with the deflectors of pendent
sprinklers,

8.6.3.4.3 In-rack sprinklers shall be permitted to be placed less than 6 ft (1.8 m) on center.

8.6.3.4.4 Oid-style sprinklers protecting fur storage vaults shall be permitted to be placed less than 6 ft (1.8 m) on
center.

8.6.4 Deflector Position (Standard Pendent and Upright Spray Sprinklers).

8.6.4.1 Distance Below Ceilings.
8.6.4.1.1 Unohstructed Construction

8.6.4.1.1.1 Under unobstructed construction, the distance between the sprinkler deflector and the ceiling shall be a
minimum of 1 in. {25.4 mm) and a maximum of 12 in. (305 mm) throughout the area of coverage of the sprinkler,

8.6.4.1.1.2 The requirements of £.6.4.1.1.1 shall not apply where ceiling-type sprinklers (concealed, recessed, and
flush types) have the operating element above the ceiling and the deflector located nearer to the ceiling where
installed in accordance with their listing.

8.6,4.1.1.3 The requirements of 8.6.4.1.1.1 shall not apply for light and ordinary hazard occupancies with ceilings of
noncombustible or limited combustible construction. Where there is a vertical change in ceiling elevation within the
area of coverage of the sprinkler creating a distance of more than 36 in. (914 mm) between the upper ceiling and the
sprinkler deflector, a vertical plane extending down from the ceiling at the change in elevation shall be considered a
wall for the purpose of sprinkler spacing, Where the distance between the upper ceiling and the sprinkler deflector s
less than orequal to 36 in. {914 mm}, the sprinklers shall be permitied to be spaced as though the ceiling was flat,
provided the obstruction rules and ceiling pocket rules are observed. (See Figure 86.41.1.3)
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A5.1 Occupancy examples in the listings as shown in the various hazard classifications are intended to represent the
norm for those occupancy types. Unusual or abnormal fuel loadings or combustible characteristics and susceptibility
for changes in these charactenstics, for a particular occupancy. are considerations that should be weighed in the
selection and classification.

The light hazard classification is intended to encompass residential occupancies; however, this is not intended to
preclude the use of listed residential sprinklers in residential occupancies or residential portions of other
oCcupancies.

A.5.2 Light hazard occupancies include occupancies having uses and conditions similar to the following:

Animal shelters

Churches

Clubs

Eaves and overhangs, if of combustible construction with no combustibles beneath

Educational

Hospitals, including animal hospitals and veterinary facilities

Institutional

Kennels

Libranes, except large stack rooms

It is not the committee’s intent to automatically equate library bookshe lves with ordinary hazard occupancies or with
library stacks. Typical library bookshelves of approximately 8 ft in height, containing books stored vertically on end,
held in place in close association with each other, with aisles wider than 30 in. can be considered to be light hazard

occupancies. Similarly, library stack areas, which are more akin to shelf storage or record storage, as defined in
NEPA 232, Standard for the Protection of Records, should be considered to be ordinary hazard occupancies.

Muse ums

Nursing or convalescent homes

Offices, including data processing

Residential

Festaurant seating aneas

Theaters and auditoriums, excluding stages and prosceniums
Unused attics

A.5.3 For purposes of these definitions, Class I, Class 11, Class [IL and Class IV commodities would be considered
to have moderate rates of heat release, whilke Group A plastics would be considered to have high rates of heat

release. Stockpiles are considered to include display merchandise {mercantile) and arrangements of combustibles
ancillary to operations within the occupancy as opposed to dedicated storage areas where the fire loading is generally
MOTE S2VETE.

A5.3.1 Ordinary hazard occupancies (Group 1} include occupancies having uses and conditions similar to the
following:

Automobile parking and show rooms

Bakernies

Beverage manufacturing

Cannenes

Dairy products manufacturing and processing

Electronic plants

Glass and glass products manufacturing

Laundries

Restaurant service areas

A5.3.2 Ordinary hazard occupancies (Group 2} include occupancies having uses and conditions similar to the
following:

Agricultural facilities

Barmns and stables

Cereal mills

Chemical plants — ordinary
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Vamish and paint dipping

A.5.5 Other NFPA standards contain design critenia for fire control or fire suppression { see Secrion 5.5 and Chaprer
2). While these can form the basis of design criteria this standard describes the methods of design. installation,
fabrication, calculation, and evaluation of water supplies that should be used for the specific design of the system.
Other NFPA standards contain sprinkler sy stem design criteria for fire control or suppression of specific hazards.
This information has been either referenced or copied into Chapter 21 using NFPA's extract policy.

A.5.6 Specification of the type, amount. and arrangement of combustibles for any commodity classification is
essentially an attempt to define the potential fire severity, based on its burning charactenstics, so the fire can be
successfully controlled by the prescribed sprinkler protection for the commaodity class. In actual storage situations,
however, many storage amrays do not fit precisely into one of the fundamental classifications; therefore, the user
needs to make judgments after comparing each classification to the existing storage conditions. Storage arrays
consist of thousands of products, which make it impossible to specify all the acceptable varations for any class. As
an alternative, a vanety of common products are classified in this appendix based on judgment, loss experience, and

fire test results.

Table A.5.6 provides examples of commodities not addressed by the classifications in Section 5.6.

[able A5.6.% 1s an alphabetized list of commodities with comesponding classifications.

Table A.5.6.3.1 through Table A.5.6.3.4 and Table A.5.6.4.1 provide examples of commodities within a specific
class,

Table A.5.6 Examples of Commodities Not Addressed by the Classifications in Section 5.6

Boxes, Craes
- Empty, wood slatted®

Lighters (butane )
- Loose in large containers (Level 3 asrosol)

*Should be treated as idle pallets.

A.5.6.1.1 Commeodity classification is governed by the types and amounts of materials (e.g., metal, paper, wood,
plastics) that are a part of a product and its pnmary packaging. However, in a storage or warehousing situation,
classification is also affected by such factors as the primary storage or shipping container material, the amount of air
space, and the location of the more hazardous materials within the container. For example, a Group A plastic product
enclosed in a five- or six-sided metal container can be considered Class IL while a ceramic product heavily wrapped
in tissue paper and placed in a corrugated carton could be Class [11.

A.5.6.3 See Table AS6.3
Tahle A.5.6.3 Alphabetized Listing of Commodity Classes
Commodity Commaodity
Class

Aerosols

Cartoned or uncartoned — Level | Class 111
Alcoholic Beverages

Cartoned or uncartoned

- Up to 20 percent alcohol in metal, glass, or ceramic comainers Class 1

- Up to 20 percent alcohol in wood containers Class 11
Ammunition

Emall arms, shotgun — packaged, cartoned Clas= IV

Appliances, Major {e.g., stoves, refrigerators)



113

22.4.4.9.3 Flow from a sprinkler shall be calculated using the nominal K-factor.
22.4.4.10 Minimum Operating Pressure.
22.4.4.10.1 Minimum operating pressure of any sprinkler shall be 7 psi (0.5 bar).

22.4.4.10.2 Where a higher minimum operating pressure for the desired application is specified in the listing of the
sprinkler, this higher pressure shall be required.

22.4.4.11 Maximum Operating Pressure. For extra hazard occupancies, palletized, solid-pile, in bin box, on shelf
storage, the maximum operating pressure of any sprinkler shall be 175 psi (12.1 bar).

22.5 Pipe Schedules.

Pipe schedules shall not be used, except in existing systems and in new systems or extensions o existing systems
described in Chapter 11. W ater supplies shall conform to 11.2.2.

23.5.1* General.

22.5.1.1 The pipe schedule sizing provisions shall not apply to hydraulically calculated systems.

22.5.1.2 Sprinkler systems having sprinklers with K-factors other than 5.6 nominal, listed piping material other than
that covered in Table 6.3.1.1. extra hazard Group 1 and Group 2 systems, and exposure protection systems shall be
hydraulically calculated.

22.5,1.3 The number of automatic sprinklers on a given pipe size on one floor shall not exceed the number given in
22532 2253 or 2154 for a given occupancy.

21.5.1.4* Size of Risers. Each system riser shall be sized to supply all sprinklers on the riser on any one floor as
determined by the standard schedules of pipe sizes in 2252, 2253 or 2254

22.5.1.5 Slatted Floors, Large Floor Openings, Mezzanines, and Large Platforms. Buildings having slatted
floors or large unprotected floor openings without approved stops shall be treated as one area with reference to pipe
sizes, and the feed mains or nsers shall be of the size required for the total number of sprinklers.

22.5.1.6 Stair Towers, Stairs, towers, or other construction with incomplete floors, if piped on independent risers,
shall be treated as one area with reference to pipe sizes.

22.5.2 Schedule for Lizght Hazard Occupancies.
22,5.21 Branch Lines.

22.5.21.1 Unless permitted by 22.5.2.1.2 or 22.5.2.1.3, branch lines shall not exceed eight sprinklers on either side
of a cross main.

22.5.21.2 Where more than eight sprinklers on a branch line are necessary, lines shall be permitted to be increased 1o
nine sprinklers by making the two end lengths 1 in. {25.4 mm) and 1% in. (33 mm), respectively, and the sizes
thereafter standard.

22.5.2.1.3 Ten sprinklers shall be permitted to be placed on a branch line, making the two end lengths 1 in. (25.4
mm) and 1% in. (33 mm), respectively. and feeding the tenth sprinkler by a 2%z in. (64 mm) pipe.

22.5.2.2 Pipe Sizes.
22.5.2.2.1 Pipe sizes shall be in accordance with Table 225221

Tahle 22.5.2.2.1 Light Harard Pipe Schedules

Sieel Copper
1in. 2 sprinklers I in 2 sprinklers
vin. 3 sprinklars Fyin. 3 sprinklers
Yz in. 5 sprinklars Izin. 5 sprinklars
2in 10 sprinklers 2in 12 sprinklers
I2in. 30 sprinklers Fhin 40 sprinklers
Jin 60 sprinklers 3in 65 sprinklers
Izin. 1040 sprinklers Fzin. 115 sprinklers
4 in. See Section 8.2 4in See Section 8.2

For 81 units, 1 in. = 25.4 mm.
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22,447 Friction Loss, Pipe friction loss shall be calculated in accordance with the Hazer—Williams formula with O

values from Table 33,447 as follows:

(13 Include pipe, fittings, and devices such as valves, meters, flow switches in pipes 2 in. or less in size, and
strainers, and calculate elevation changes that affect the sprinkler discharge.

(2 Tie-in drain piping shall not be included in the hydraulic calculations.

{3y Calculate the loss for a tee or a cross where flow direction change occurs based on the equivalent pipe length
of the piping segment in which the fitting i3 included.

(4)  The tee at the top of a nser nipple shall be included in the branch line, the tee at the base of a riser nipple shall
be included in the riser nipple, and the tee or cross at a cross main-feed main junction shall be included in the
CrOSS Tain.

(3) Do not include fitting loss for straight-through flow in a tee or cross.

(6)  Calculate the loss of reducing elbows based on the equivalent feet value of the smallest outlet.

7y Use the equivalent feet value for the standard elbow on any abrupt 90 degree tum, such as the screw-type
pattern.

(%)  Use the equivalent feet value for the long-turn elbow on any sweeping 90 degree turn, such as a flanged.
welded, or mechanical joint-elbow type. (See Table 22 43.1.1.)

9y Friction loss shall be excluded for the fitting directly connected to a sprinkler.

(10  Losses through a pressure-reducing valve shall be included based on the normal inlet pressure condition.
Pressure loss data from the manufacturer's literature shall be used.

Table 22.4.4.7 Hazen—Williams C Valves

Pipe or Tube C Valoe*
Unlined cast or ductile iron 100
Black sieel (dry systems including preaction) 100
Black sieel (wet sysiems including deluge) 120
Galvanized (all) 120
Plastic (listed) all 150
Cement-lined cast or ductile iron 140
Copper tube or stainless steal 150
Ashestos cement 140
Concrete 140

“The authority having jurisdiction is permitied to consider other C values.

22.4.4,8* Orifice Plates.

21.4.4.8.1 Orifice plates shall not be used for balancing the system

22.4.4.8.2 Unless the requirements of 2244 8.3 or 224 4 8 4 are met, mixing of sprinklers of different orifice sizes
by reducing the orfice size of adjacent sprinklers on the same branch line leading back to the main for the purpose
of minimizing sprinkler over discharge shall not be permitted.

22.4.4.8.3 Sprinklers with different orifice sizes shall be acceptable for special use such as exposure protection,
small rooms or enclosures, or directional discharge. (See 22,13 for definition of small rooms_)

22,4.4.8.4 Extended-coverage and residential sprinklers with a different orifice size shall be acceptable for part of the
protection area where installed in accordance with their listing.

21.4.4,9* Pressures.

22.4.4.9.1 When calculating flow from an orifice, the total pressure (P ) shall be used, unless the calculation method
of 22.4 493 is utilized.

22.4.4.9.2 Use of the normal pressure (P ) calculated by subtracting the velocity pressure from the total pressure

shall be permitted. W here the normal pressure is used, it shall be used on all branch lines and cross mains where
applicable.




* Temperature rating is indicated on deflector.

** Pipe thread connactions per 150 7/1 can be provided on

special request.

(71.4 mmj)
TYF.

THE" (11,1 mm)
NOMIMAL MAKE-IN

UPRIGHT
TY5851

UPRIGHT - 3/4* NPT (TY5151), UPRIGHT - 1/2° NPT (TY5851), AND PENDENT - 3/4" NPT (TY5251) SPRINKLERS

TY5151

1/2° (12,7 mm)

' NOMINAL MAKE-IN

f_ 12" (12,7 mmj)
NOMINAL MAKE-IN

UPRIGHT

PENDENT
TY5251

FIGURE 1
11.2 KFACTOR SERIES ELO-231B

CROSS
SECTION

the need for in+ack sprinkler protec-
tion) of cartoned or uncartonad unax-
panded Group A or B plastics, or, car-
toned axpandad Group A or B plastics,
with:

« a staraga haight of up to 20 feat (6,1
mj;

« a maximum cailing height of 27 faat
a2mjy

+ a minimum deflactor to fop of star-
age clearance of 18 inches (457
mm);

= a minimum design density of 0.60
gpm/ 2 (24 4 mmymin);

* a minimum mesidual {flowing) pres-
sure of 10 psi (0,7 bar);

» a minimum design area of 2000 fi2
{186 m2) for wet sysfams or 2600 ft2
(242 m2) for dry pipe systams

FM Approval
Requirements

The 11.2 K-factor, Model ELO-231B
(TY5151, TY5251 & T¥5851) Sprin-
klers are to be installed in accordance
with the applicable “control mode den-
sity/area” guidelines provided by Fac-
tory Mutual. (FM guidelines may differ
from UL and C-UL Listing criteria.)

Operation

The glass bulb containg a fluid that
expands when exposed to heat. Whan
the rated temperature is reached, the
fluid expands sufficiently to shatter the
glass bulb, allowing the sprinkler to
activate and water to flow.

Installation

The Series ELO-231B Sprinklars must
be installed in accordance with the fol-
lowing instructions:

NOTES

Da not install any bulb fype sprinkler if
the bulb is cracked or there is a loss of
liguid fram the bulb. With the sprinkler
hald horizantally, a small air bubbla
should be present. The diameter ofthe
air bubbla is approximataly 1/16 inch
(1,6 mm) for the 155°F/68°C to 3/32
inch (2.4 mm) for the 286°F/141°C
temperafure m@tings.

A leak fight 34 inch NPT sprinkler jaint
should ba abtained with a torque of 10
fo 20 ft.lbs. (13,4 to 26,8 Nm). A maxi-
mum af 30 fi.lbs. (40,7 Nm) of torgue
is fo be ussad to install sprinklers with
34 NPT conneclions. A leak fight 1/2
inch NPT sprinkiler joint should ba ob-
tained with a forque of 7 to 14 fiibs.
(9.5 to 19,0 Nm). A maximum of 21 ft.
lbs. (28,5 Nm) of forgue may be used
to instal sprinklers with 1/2 NPT con-
nections. Higher levels of torgue may
distort the sprinkler inlet and cause
leakage ar impairment of tha sprinkler.

Do nat affempt fo make-up for insuffi-

"FITTING SIDE"
TOWARDS SPRINKLER
FITTING

WHENCH
AECESS
(END "A")

FIGURE 2
W-TYPE 3 SPRINKLER
WRENCH

ciant adjustment in the ascutchaon
plata by under- or aver-tightaning the
sprinkler. Readjust the pasition of the
sprinklar fitting to suit.

The Series ELO-231B Upright and
Pendent Sprinklers must be installed
in accordance with the following in-
structions.

Step 1. Pendent sprinklers are to be
installed in the pendent position, and
upright sprinklers are to be installed in
the upright position.

Stap 2. With pipe thread sealant ap-
plied to the pipe threads, hand tighten
the sprinkler into the sprinkler fitting.

Step 3. Tighten the sprinkler into the
sprinkler fitting using only the W-Type
3 Sprinkler Wrench (Ref. Figure 2},
axcept that an 8 or 10 inch adjustable
Crescent wrench is to be used for wax
coated sprinklers. With reference to
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SPRINKLER FINISH
TYPE |TEMPERATURE| BULB NATURAL CHROME LEAD WAX WAX
Liquio BRASS PLATED COATED COATED | OVER LEAD
UPRIGHT |  155°F/B8°C Red 3
(TY5151
& 200°FE3C Green 1.2.3.4
TYseS1) | 286°F41°C Blue 3 3®
155°F/B8°C Red 3
PENDENT
B00°F/B3°C G
(TYE251 = 1,2,3,4
286°F141°C Blus 3 3
NOTES:

1. Listed by Underwriters Laboratories, Inc. (UL Listed).

2. Listed by Underwriters Laboratories, Inc. for use in Canada (C-UL Listed).
3. Approved by Factory Mutuel Ressarch Corporation (FM Approved).

4. Approved by the City of Mew York under MEA 201-04-E.

{a). FM Approved for & maximum ceiling temperature of 150°F/66°C.

TABLE A

LABORATORY LISTINGS AND APPROVALS

FOR 11.2 K-FACTOR SERIES ELO-2318 UPRIGHT AND PENDENT SPRINKLERS

(Refeor to the Design Criferia Section)

Model/Sprinkler
Identification
Numbers

TY5151 - Upright 11.2K, 3/4"NPT

TY5251 - Pendent 11.2K, 3/4"NPT
TY5851 - Upright 11.2K, 1/2"NPT

T¥5151 is a redesignation for C5151.

TY5251 is a redesignation for C5251,

G1871, and §2531.
TYER51 is a redesignation for C5851.

Technical
Data

Approvals

UL and C-UL Listed. FM and NYC Ap-
proved. (Refar to Table A for complata
approval information including corro-
sion resistant status. The approvals
apply to the service conditions indi-
cated in the Design Criteria section.)

Maximum Werking Pressure
175 psi (12,1 bar)

Discharge Coefficient
K = 11.2 GPM/psi/2
{161,4 LPM/bar/2)

Temperature Ratings
Referto Table A

Finishes
Heferto Table A

Physical Characteristics
Frame .............DBronze
Cap ..............DBronze
Sealing Assembly . . . . .. .. ...

. Beryllium Nickel wiTeflon{

Bulb (Smmdia) ....... Glass
Compression Screw . . . . . Bronze
Deflector. . . ... ... ...Bronze

T Registered trademark of DuPont.

Design Criteria

UL and C-UL Listing
Requirements

The 11.2 K-facter, Model ELO-231B
(TY5151, TY5251 & TY5851) Sprin-
klers are to be installed in accordance
with NFPA 13 standard sprinkler posi-
fion and area/density flow calculation
requirements for light, ordinary, or ex-
fra hazard occupancies with a mini-
mum residual (flowing) pressure of 7
psi (0,5 bar) in wet or dry pipe sprinkler
systems, or they are to be installed in
accordance with MFPA 13 standard
sprinkler position and area/density
flow calculation requirements for high
piled storage cccupancies (solid piled,
palletized, rack storage, bin box, and
shelf storage including but not limited
to Class I-IV and Group A plastics) with
a minimum residual {flowing) pressure
of 10 psi (0,7 bar) for wet or dry pipa
systams.

The following example is typical of the
type of arrangement permitted by
NFPA 13. For all combinations of
lesser and greater building heights,
lesser and greater storage heights,
storage arrangements, commodity
classifications, and lessar or greater
required design densities, refer to
NFPA 13 for specifics.

Exampla: NFPA 13 provides cailing
only protection {i.e., no in-rack sprin-
klars) criteria using open frame (i.e. no
solid shelves) single, double, multiple-
row, or parfable rack storage (without
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Figure 1, the W-Typa 3 Sprinkler
Wrench or the adjustable Crescent
wranch, as applicable is to be applied
to the wrench flats.

When installing wax coated sprinklers
with the adjustable Crescent wrench,
additional care needs to be exercised
to prevent damage to the wax coating
on the sprinkler wrench flats or frame
arms and, consequantly, exposure of
bare metal to the corrosive environ-
ment. The jaws of the wrench should
be opened sufficiently wide to pass
over the wrench flats without damag-
ing the wax coating. Before wrench
tightening the sprinkler, the jaws of the
wranch are to be adjusted to just con-
tact the sprinkler wrench flats. After
wranch tightaning the sprinklar, loosen
the wrench jaws before removing the
wranch.

After installation, the sprinkler wrench
flats and frame arms must be in-
spected and the wax coating re-
touched (repaired) whenaver the coat-
ing has been damaged and bare metal
is exposed. The wax coating on the
wranch flais can be retouched by gen-
tly applying a heated 1/8 inch diameter
steel rod to the areas of wax that have
been damaged, to smooth it back ovar
areas where bare meftal is exposed.

NOTES
Only refouching of the wax coaling ap-
plied fo the wranch flats and frame
arms is permitted, and the retouching
is to be parformead only at the fime of
the initial sprinklar instaliation.

The steel rod should be heated anly to
tha point af which & can bagin fo maif
the wax, and appropriate precautions
need fo be faken, when handliing the
heated rod, in omder fo prevent the
installer from being burnad.

If attempts fo retouch the wax coating
with complefe cowerage are unsuc-
cagsful, additional wax can be ordered
in the form of a wax sfick (the end of
which is color coded). Only the cormect
color coded wax is fo be used, and
retouching of wrench flats and frame
arms is only permitted at the time of
mnifial spankler nstallafion. With the
steal rod heated as previously de-
scribad, touch the rod to the area re-
quiring addifional wax with the rod an-
gled downward, and then touch the
wax sfick fo the rod approximataly
ane-half inch away from the area re-
quinng refouching. The wax will melf
and run down onto the sprinklar.

Care and
Maintenance

Saries ELO-231B Sprinklers must be
maintained and serviced in accord-
ance with the following instructions:

NOTES

Bafore closing a fire protection sysfem
control valve for maintenance wark on
the fim profection system that it con-
trols, parmission to shut down the af-
fected fire protection system must be
obtained from the proper authoritias
and all personnel who may be affected
by this action must be nofified.

Sprinklers that are found to be leaking
or exhibiting visible signs of corrosion
must be replaced.

Automatic sprinklers must never be
painted, plated, coated or otherwise
altered after leaving the factory. Modi-
fied sprinklers must be replaced.
Sprinklers that have been exposed to
corrosive products of combustion, but
hiave not operated, should be replaced
if thay cannot be completely cleanad
by wiping the sprinkler with a cloth or
by brushing it with a soft bristle brush.

Care must be exercised to avoid dam-
age to the sprinklers — before, during,
and after installation. Sprinklers dam-
aged by dropping, striking, wrench
twist/slippage, or the like, must ba re-
placed. Also, replace any sprinkler that
has a cracked bulb or that has lost
liquid from its bulb (ref. Installation
Saction Note).

Frequent visual inspections are rec-
ommendad to be initially performed for
corrozion rasistant sprinklars, after the
installation has been completed, o
verify the long term potential integrity
of the sprinkler coatings. Thereafter,
annual inspections per NFPA 25
should suffice; however, instead of in-
specting from the floor leval, a random
sampling of close-up visual inspec-
tions should be made, so as to better
determine the exact sprinkler condi-
tion and the long term integrity of the
corrosion rasistant coating, as it may
be affected by the corrosive conditions
present.

The owner is responsible for the in-
spection, testing, and maintenance of
their fire protection system and de-
vices in compliance with this docu-
ment, as well as with the applicable
standards of the National Fire Protec-
tion Association (e.g., NFPA 25), in
addition to the standards of any other
authorities having jurisdiction. The in-
stalling contractor or sprinkler manu-
facturer should be contacted relative to
any questions.
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It is recommended that automatic
sprinkler systems be inspectad,
tested, and maintained by a qualified
Inspection Servica in accordance with
local requirements and/or national
code.

Limited
Warranty

Products manufactured by Tyco Fire
Products are warranted solely to the
ariginal Buyer for ten {10} years
against defects in material and work-
manship when paid for and properly
installed and maintained under normal
use and service. This warranty will ex-
pire ten {10} years from date of ship-
ment by Tyco Fire Products. No war-
ranty is given for products or
components manufacturad by compa-
niez not affiliated by ownership with
Tyeo Fire Products or for preducts and
components which have been subject
to misuse, improper installation, corro-
sion, or which have not been installed,
maintained, modified or repaired in ac-
cordance with applicable Standards of
the Mational Fire Protection Associa-
tion, and/or the standards of any other
Authorities Having Jurisdiction. Mate-
rials found by Tyco Fire Products to be
defective shall be either repaired or
replaced, at Tyco Fire Products’ sole
aption. Tyco Fire Products neither as-
sumes, nor authorizes any parson to
assume for it, any other obligation in
connection with the sale of products or
parts of products. Tyco Fire Products
shall not be responsible for sprinkler
systemn design errors or inaccurate or
incomplete information supplied by
Buyer or Buyer's representatives.

IN NO EVENT SHALL TYCO FIRE
PRODUCTS BE LIABLE, IN CON-
TRACT, TORT, STRICT LIABILITY OR
UNDER AMY OTHER LEGAL THE-
ORY, FOR INCIDENTAL, INDIRECT,
SPECIAL OR CONSEQUENTIAL
DAMAGES, INCLUDING BUT NOT
LIMITED TO LABOR CHARGES, RE-
GARDLESS OF WHETHER TYCO
FIRE PRODUCTS WAS INFORMED
ABOUT THE POSSIBILITY OF SUCH
DAMAGES, AND IN NO EVENT
SHALL TYCO FIRE PRODUCTS’ LI-
ABILITY EXCEED AN AMOUNT
EQUAL TO THE SALES PRICE.



118

Ordering P/N 50 — XXX — X — XXX
Procedure |

A Part Mumber (P/M) is not specified
when ordering sprinklers with thread

connections per IS0 7.

Contact your local distributor for avail- SPRINKLER

ability. TEMPERATURE
TYPE 1 MATURAL BRASS

Sprinkler Assemblies RATING

with NPT Thread Connection: 510 UPRIGHT a CHROME PLATED 155 155°Fi68°C

Specify: (specify SIN), 11.2 K-factor, 24" NPT

(specify temperature rating), Searies [TY5151) & WAX COATED 200 200°FR3°C

ELO-221B Standard Response (spec-

ify Pendent ar Upright) Sprinkler with 512 PENDENT 7 LEAD COATED 285 286°F141°C

(specify finish), P/N (specify from Ta- 34" NPT

ble B). [TY¥5251) 8 WAX OVER LEAD

Sprinklar Wrench: 501 UPRIGHT

Specify: W-Type 3 Sprinkler Wrench, 142" NPT

P/M 56-885-1-001. (TY5851)

Wax Sﬁcks:_ TABLE B

{for retouching wrench damaged PRODUCT SYMBOL NUMBER SELECTION

wax coating) 11.2 KFACTOR SERIES ELO-231B

Specify. (Specify color) color coded
Wax Stick for retouching (specify tam-
perature rating) temperature rated Se-
ries ELO-231B Sprinklers, P/N {spec-
ify).

Red for 165°F. ....._.._... P/M B8-0B5-1-185
Blue for 200°F and

STANDARD RESPONSE UPRIGHT AND PENDENT SPRINKLERS

. PN 58-065-1-286

NOTES
Each wax stick is suitabla for refouch-
ing wp fo twaniy-five sprinkiers.

The wax used for 286°F sprinklors is
the same as for 200°F sprinklers, and,
tharafore, tha 286°F sprinklar is Kmited
fo the same maximum ceiling fempera-
fure as the 200°F sprinkier {i.e.,
150"F).
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