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Thanachok Sukjit 2009: Design Sprinkler System and Study Result of Installation
Sprinkler System in Dwelling by Hydraulic Calculation and Fire Dynamic Simulator.
Master of Engineering (Fire Protection Engineering), Major Field: Fire Protection
Engineering, Interdisciplinary Graduate Program. Thesis Advisor:

Mr. Apichart Changbamrung, Ph.D. 157 pages.

This research studied designing home fire sprinkler by use a Full Hydraulic Calculation
program to help in the calculation the pressure loss in a pipe for choose the capacity of pump are
appreciate the requirement in the system and calculation flow rate and pressure of sprinkler
activate in room fire. Analyze result of installation sprinkler with fire case. Use FDS program
(Fire Dynamics simulator) to simulate for compare with the effect from the fire between a house

where do not installation sprinkler and a house do installation sprinkler.

Give the situation that the fire start in living room which the compartment fire when the
fire start will most violence and have to change the post flash over. In the simulation was set
heat release rate of burner as 50 KW at sofa in living room and use time to simulate 480 second.
Simulation house installation sprinkler refer position of sprinkler as designed for bring the result

of simulation are compare.

The studies shown that the capacities of pump where the system want are 83.8
liters/minute at pressure 1.325 bar. For flowrate and pressure of sprinkler activate in living room
is 52 liters/minute at pressure 0.742 bar. The result of simulation by FDS program was shown
that in living room will be generate Post flash over phenomenon at time 443 second. Heat
release is 6500 KW and temperature was increase to 850 C. For visibility at stair was decrease
is 0 meter in 250 second. After installation sprinkler the result of simulation was shown that the
heat release is 0 KW and temperature was decrease to 20 °C. For visibility at stair was increase

is 15 meters.

Student’s signature Thesis Advisor’s signature
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a J o a QO)
MIdaTzHaulszansmInanudou (Convection Heat Transfer Coefficient)
I A A o 9 A va A =\ 1 o [y o A
Lﬂulﬁ@ﬁﬂ“ﬁﬂ“ﬁﬂuuTﬂﬂluﬂTQﬂ{]‘UﬁluaﬂﬂTﬂMﬂ'JnJQQﬂ?ﬂiﬂﬂ?iﬂ'lu?ﬂ!l]fﬂ%ﬂliﬂﬁﬁﬂﬂ?ﬁ

a c’a’/ 1 [ a Q‘{ { o {
msunsenia lazlsanlszanavesdulszansmamanusou awnuuziin 3 luaisan 1

Y
ao lil

d' L a Q‘f 9
MINN 1 ﬂ'lﬁﬂJ‘]Jigﬁ‘Vl‘ﬁﬂTiWWﬂ'ﬂiJiﬂu

(Typical Value for Convective Heat Transfer Coefficient, h)

@1172n15 14ia (Fluid Condition) Fudszansnianianuiou (b kWm'.°C)

113 lMauvvassdllusinma 5-10
(Buoyant Flow in Air)

. . &
ulanTvuuuaaitas sz 1@ 30
(Laminar Match Flame)
= e e 1 =i v gt
raduAduad lvnanmluveanan luan sz 20

(Turbulent Liquid Pool Fire Surface)

wlaalvlfinsznufh 550
(Fire Plume Impinging on a Ceiling)

1 = "=
Aauilanluaima 2 wasasIwi ilszunar 10
(2 m/s Wind Speed in Air)
=i = - P = &
AaSranluainie 35 wasdeIun dszuim 75

(35 m/s Wind Speed in Air)

301: James (1998)
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T A .. A A A [ ] 9 A
3. MIUHIIT (Radiation) A9 gﬂgmumsmaaummwawm WIUTTWNDINIA 1TDITR

a

4 ' [ ] v i a < 4 y [
Tugdaduwiman Wil wu vesadng adudng 1958 (X-rays) Tugaama aauwasau

v o a

(XY 3 a < 1" o 3 4 [

MIUASITNIMUA IZAUNWAIIANUSAMNAVANUT S WonDIdITagazinansgad

Y @ A [ . A < 9y
(absorbed) @eNOUNAY (reflected) HNIDAIND  (transmitted) gaanansaueuriyula
152ADUAIBANNEIAAUFINTENIN 0.4 x 10-6 D4 0.7 x 10-6 1UAT (129 D9 1Ad) Sadnilaes
ponunnszuIumsen nd  szedlusiueuwadurise  (aNweMaausIINIFUA)
£ < ¥ ' A 2 Ve A Vo oA
Famveanisransoneariy laua lugrennuennaunile mniu Tag Ae aniwalassed

vo43aq 1iuA1nIfA04 Stefan-Boltzman = 5.67 x 10-8 W/m'K'
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&= coA(TS T 3)
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Il

F931MIDUNANUSDULVUHSIT, W

M
Il

] Ll v A ﬂy a
MAMNUAITIT (Emissivity) VOINUAD

1A9NUD4 Stefan-Boltzman = 5.67 x 10-8 W/m'K'
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UNYUIRAYIDUUIN, C
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E4

°o_ v Yo A
amummmﬂ"lﬂmu

A15199 2 HANTENVVDIANNTEUNNMTUHTIFANNTPUNVIAAIN 9

SEREY
o
Fouain
e raniznuveaauiou
§ad,
KWim®
_ . V) ) - = - = = = v - = - =
170 dndaufouiigagaiing19¥a’ld Wiomas lndsz o postlashover Tudiiuiiladon
B0 ¥l ﬁﬁ%ﬂ?]ilﬁa’ﬂi—lﬁ']ﬁ iu "Eﬁ{jﬂdﬁlll_ Thermal Protective Performance (TPP)
2 =
52 Fiberboard @a'lvl1A@and39 10100 5 31
29 Tida v ldwandanniildsuauiovinszaziaiuiu
I = =2 P = e
20 yldndamFouiinuioanin uieiin13 5 uANU01 dashover
= P P 1y 57 o = =2 = P |
16 favilaiulaaiuiivaz Tvidgweardanin 5 3ud nsvia@uszdu AnH 2
12.5 TaszisvaslidaTuazmanisyadalvlaiuin
10.4 FavmiTaiulaauas Trdfnmealurmar 9 Juidl msuiaSus=du Ansh 2
6.4 ArmiTaivlauaz Tidfnmealumar 18 Juil msuiaiuszdAv Ansh 2
4.5 Fyvila Trilpwoadiodudalumat 30 Jwid duguvamsumiaduszdu @03 2

7131: NFPA 921 (2001)
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o315 aUNAINUANIN3 U (Heat Release Rate)

9 ' o 9 9 ' %
@ﬁﬁ’]ﬂ’liﬂaﬂﬂ‘wa\i\ﬂuﬂ’ﬂuiau (Heat Release Rate) "ll'ﬂ\iﬂ'lﬂw'lllﬂuﬁﬁ'ﬁ@@ﬂﬁ\?lﬂa’l

U

A Y £ dg’ 9 = a A a 9 a
‘Vlﬁlﬂﬂllﬁ]'lﬂﬂ15@.ﬂll°ﬂﬂ GﬁﬂﬂluﬂﬂﬂﬂjﬂiﬁﬁiN‘ﬂNlﬂM ‘]JiiJ'lmEJ'lﬂ1ﬁ‘VlmiJlelﬂﬂENLWﬁ\‘] uae

U

Y H
A Ay

A A dy a 9 v A A ] v o Y
ﬁmummﬂfammqﬂllwmaqaluwum ﬂﬂﬂii’]ﬂﬂ ﬁhﬂ?iﬂ]ﬁ]\?ﬁ]@]i'lﬂ1i‘]Ja@EJWﬁQ\ﬂuﬂ'J'lllﬁﬂu

(Heat Release Rate) Ao

&= AyAH, 4)
& = dasmsdasendsnuanuien, kw
Y [
Wi = oanman ludaeiiuiigage, g/ m*-s
¥ = szansammsen lugd
9 a 9
AH. = anuSeudsavesmwn mi, kI /¢
zﬂy A Y o tﬂy a 2
A = funmhdademag, m

Tunmsdnamsasimslasendsaiuanuion  (Heat Release Rate) Ngn@oa
v 9
Aeaumsi (4) 11y doofedoyannieanaasiuoainideais TasauIdeued Tawarson
Y [ dy a Aa 1 A <3 9 T v 9 1 £
(1995) ldnaasumiaqiemasiaaiepiaiudeyavesmsnsimswn luligaganoniia
Y ] H
¥H2eNUAN (Maximum burning flux) dauaaaluased 1 daumnnudeuvesmsm lndng
nQui (Ideal heat of combustion) Hag A1AINSOUVEINITIHIINTDTI (Actual heat of

Y ]
combustion) THHaad 1115199 3
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d’ Y Y 1 £ ] dy A . .
fM1319N 3 ’EJG]i1ﬂﬁLNﬂWNE:‘NE‘IﬂGm‘HuQWH’JEJWHVI (Maximum burning flux)

emas Wandmasenluigega
e f (g/mz.s)

Liquefied propane 100-130
Liquefied natural gas 80-100
Benzene 90
Butane 80
Hexane 70-80
JP-4 50-70
Heptane 65-75
Gasoline 50-60
Acetone 40
Methanol 22
Polymethyl methacrylate 28
Polyethylene 26
Flexible polyurethane foam 21-27
Rigid polyurethane foam 22-25
Polyvinyl chloride 16

31: Tawarson (1995)

dyc:s’ EY tﬂy Ay 9 =& [ ]
m3naaesildumsm ludluiuinladeu(Compartment fire) ¥99LUUINITWAUIVD

) . . .
IWoonmilu 4 52zaun NN 4 A Growth Period (5¢8¢f 1), Flashover (528 2), Fully

Developed (izﬂzﬁ 3) 18 Decay Period (izﬂzﬁ 4)
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Compartment
Temperature
or
Heat Release
Rate
Incipient
period
Time >

v Y
M 3 uaaamsiannued I lununiladow

v @

< <
N: 2igAnA (2550)

v Y

a I ]
D szeza1n’ldl (Growth period) Tuszeil mswn ludveausomasazilulledna

I A a Y = 10 o 05/’ [V 9 dy a
529157 1lesaneendaunieludesliogsiuiunin asiudasinse ludueusoinds
k4 Y ' 2
1 AUDGNUTIUIUVOUFOINGS (Fuel-limited) da31M3tlantlassnasaiuanuiouaziiuiu

1 3 = o dy a Aa 1w 1
pg A ulunIguiunal nmsnaass laemswuFornacass nuoasimslaaildes
(% Y [ [} [y QB)} Idy a a o w d! = 1
wasnuanudouszulsdulasassnunanivawayomasgaan I snfidedes Fauseni

t-square fire Tag

E=a t? (5)
& = amdamimennuiou, kw
t = 1791, sec
1 % = Q( dy a 1
a = mdulszansmsainlil (Growth factor) veu¥emaaunazlszian,
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Fuszansmaa idluainannldanninaaeslae
o =1055/(t,05, ) (6)

A d‘ dy a 9 o 09/’ 1 a Q'J 9
tsg Ao nawemadldiudwdganaliaunseiamsmn Indanse
Y ] 4
analaosndinuanuioussnun IAm1A 1,055 kW (1,000 Btu/s) (Fomasniduilszans
[ [} a ) a [ I~
myaw Iigeaziisasimsaw lige nasonmsyada llnsen Indezduiuliledresiasa

4
O

(al3fin@A, 2007)

NFPA 204 (Standard for heat and Smoke Venting) (NFPA 2002) Tadad1duvea
893113210 10 (Growth  rate)  auadulszansmsaIeondly 4 sedu danang

luaisan 4

MmN 4 duszansnsann v (Growth Factor)

dasinsarn v oL (kW/s) T 1455 (8)
i’mL%"nﬂﬂ (Ultra-fast) 0.19 75
<
599157 (Fast) 0.047 150
11una19 (Medium) 0.012 300
1 (Slow) 0.003 600

31: NFPA 204 (2002)

Y
MIAUIUKNIONTINTUaDENEINUANNT0U(Heat Release Rate) HUADUADNA
4 v
dulszansmsann 1ol (Growth factor) NNz y Karlsson tag Quitiere (1999) 1@1ns3ve
[ v ] 4
iatenszmnnaouias Mmunzaunumdulseansmsain I (Growth factor) Tneuang

Tuaisahn s
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d’ [ a a( [ 9
MATNN S ﬁ'iJ‘]JiSﬁﬁ‘Vl‘ﬁﬂ1ia1h1ﬂﬁ1haﬂﬂm$ﬂ1§1%ﬂu

@ 9 [
ANHAULNT 11U dasimsany I
Houined 11unaig
v 2 g <
T5au5% , @5 VRBUAN 370157
a % a <
WNATINAUA , TN 520152170
o @ <
Ts9i5eu, d19nau 399157
T59UQAA NI TN lifmua

f31: Karlsson and Quintiere (1999)

H H 2
2) 5282 Flash over nuode annziagiaunsodalilannsunieluiesgnaalu
Y Y
TagYaannruilidiuswiumswn luduazdanldeonasaiuanudou @119%31921Aa Flash

a

over D QUUYNILINUFID 500 -600 °C az Heat Flux Uszuas 15-20 kW/m * 1 oxygen

A
liianoaomsw Indindeersveadvauelaua loveusomasnazanuioudinog

I v 2
Faan e ldiosunz il Tomana Backdraft 1dget#oq 145y oxygen 1ioanadnnia

3) 5282 Fully Developed %30 Post-Flash over 14/0iN@ flash over 91843 oxygen

=} Y a o 09/’ 9 1 dy <3 a
LWEJ\‘]W’E]GI,‘Hﬂ'lﬁLW"Iul‘HiJ@]@L‘]Ja’JLWZNﬁwQﬂiﬂll‘ﬂ’Jﬂ\‘]ﬁ’f)\‘lﬂluslf’Nuﬂglﬁulﬂﬁ’llwa\i@‘ﬂﬁTM@’f)ﬂ
9 A ¥ 1A a v y A 9
Lli’)ﬂ‘l’ii’]QTIN‘ljigg]Wiﬂﬂu"I@]NLuﬂﬁ’ﬂ"lﬂ INAIABINIT oxygen i]"lﬂﬂ”lfluﬂﬂ‘l/m\uW@ﬂﬁLNTUh’m

oA aq Y 2 £ g 0 = 2
Taglurratigangiiluviesaziiugavuily 800-1000 °C 1az Heat Flux g4 150 kW/m
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MW 4 uaaamsia1ved Iy Fully Developed

[

Man: algAnd (2550)

[

v Y
4) 528210901 (Decay Period) taFormaum Tudaunuasziligangiuazdns

mstamdassndinuanudouanasaumasvoasyliio

v A v

o o d
M3daeangAnssuveundslnidienuudiaesnamansonnN (Fire Dynamics Simulator)

EJ
Ay A

] a L4
Ui 191151053 Fire Dynamic simulator 11578 Tumsinsiziaumgnsgnay

Y v

a A A A 9y ﬁldy A a = a a 9
ﬂJﬂQ!WﬁQGluWU“VI‘]JﬂﬁﬂMLlaxﬁl‘])'wug"luﬁTiJ!ﬂafJil“Uﬂﬂul"l/\liﬂi’]‘ﬁ‘UTﬂﬂ\iﬂ'liLﬂﬂ!Wﬁﬂhh’i'iJ
A a o Y @ [ Yy [ o T A A a 3
esenuuuszuUalsunans luihuinodelnianuilaoans UAZRTaNYIUNBNUNTIAAAN

a5 unaes luihuwnedeudlrazseiloaiulildaTumas Ilunsnszaeeon 1)

m3drapanatnamas lidas CFD

[

2
mapamas ldadeanudemesensndau Wellseiu uazaigougsnyIve

Q

[ % a [ a =) 1 Y ~ 1 Y [ dy [
14‘Ll’JEJ\‘]TL!ﬂ’U!Wﬁﬂuﬁ‘ﬁ‘ij}ﬂmiﬂ1ﬂﬁ%u1ﬂﬂ’ﬂ 100 anUsuy Tﬂﬂﬂﬂ%mammu"lummm

S A

~ < = 9 1 NGEES a <
L‘JElﬂlﬂﬂ%1ﬂﬂ'l‘ﬂsllf]\1ﬂ‘§35]5'lclfuulﬂ Glmmazﬂwmwmﬂssmm 4,000 AY VALY 23,000 AU

9 a a Y 9
Taw 80% vesideTInozlszaumamad luiiniuaues
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[y [V I = ) a Y Y =\ [ o
mmmzLLﬂﬁW‘HLﬂummmmmﬁLﬁﬂmmmmaﬂwu Lm%umiwmmﬂﬁuﬂgﬂmﬁ
I ¥ ] ] ] < @ @ <
eaﬂuU‘}JE)"lmi“lﬁ'lﬂMma;@m LL@]ﬂWﬁLlWﬁﬂﬁgﬁ]Wﬂ@ﬂW\iﬁjﬂlﬁ'Jﬂlﬂﬂﬂ')u!mguh/‘l ﬂﬁﬂﬂ!ﬂu‘ﬂiym
o o o d‘ﬁ/ o 9 o Aa Y dg’ =K A o o
Waﬂllagfﬂ']!‘].]‘l!“l/]@'f)\ﬂ/]']ﬂ'J']?J!"’U'lﬁlﬂﬂUWi]ﬂﬂﬁﬁllsll'ﬂ\iulwslﬂﬂ']ﬂﬂlu mﬂmiuummmm‘um”ﬁ\l
. i A A A Y = . L. Y A
(Fire Modeling) HaznIealonsIe iU N ( Visualization Tool) WD HILUIN

Hoatuud lunmsunsnszasueaniumas v
A
CFDfooy |5

1/ 1970 @911U NIST (The National Institute of Standard and Technology) V94
(% a Y v o A [ A a Y v 9 4
ansyosm lanauuuiiaeunny Iddannsaesuielan Iauisouddn 1l ludes
Y o [ o Y I 1 1 9 @
1@nd1ls nuvdraesazmisiestladeueenilu 2 diu Tasdrunuazilsznoualonuag

a

9 a o d 9 1 1 Y A Y
mwmauuazwammmmﬂmﬁmﬂwu muan%z1Jizﬂa‘ullﬂmﬂmmﬁmqmﬁgﬂﬂamm

v a2 o dyﬁ 1 Y a 2 dy v A a a I ¥
AUUsIaINIALln Lm‘mammmwaﬂiwgﬁwaﬁu1ﬂ"lﬂawwu%:qummmmﬂmwaﬂﬁu"lﬂ

06149l5

upuiraesuuntuuavedli (Zone Fire Model) 1¥wdnmsvesaumsoysntuia
azndsaioesuemsia llveata 2 41 Aeduunuasd g AN TUNUAY, NRUDI
Bernoulli 11110198 1mnasas1ms Inavesaunielusiesiladon (Compartment) Faaums
WA AT 0T 18T TUIUMMENIEATHIFY msan Indves Irluagmsursednnuion
1AZMIIBINAINSOU Zone Fire Model Gﬁ’JEJGlum’iWEnﬂ‘mfmiLLﬂQﬂ?iMﬁIQﬂlﬂﬂﬁﬂ26]?14
luitesdadeunazemmgilunsazdu od1al5ia 1 Zone Fire Model ildfinisaifiens
hisduifinnudidgudezinsandoyanodusannmsddesmnnudeudamssiuan
Tatld Zone Fire  Model vuiAToanONANADT 1130111 18 Tua1 Lifufi Funaila

Computational Fluid Dynamic (CFD) ﬁﬂgﬂi‘ff} 144 Zone Fire Model
1. Fire Dynamics Simulator (i8¢ Smoke View
= ) Y a 1 A 9 o Y o Y A
MIANHIULUUIIADIAIYABDUNUADIAYAN NIST hlﬂauumguiwumﬂwmﬂ@

FIRE DYNAMICS SIMULATOR (FDS) $4321UH2231mMINenIaimsnaounueniy 1soe

a5 lvavesernaseuinavimmad luil,useay,szvuszu180101e waziladedua
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Tao CFD 1¥imadinfifon1 LES(Large Eddy Simulator) 1fieesuneimerdunsiianiuon
snmaslnfludeladen uennnil LES  §aldeunonuulsisiuveadasimsa
Taganuunlsdsuifuaungiudanaoni 1 1luszeziindre duiudiionnde
mMysraes mgmssivuaeufiomes luvazd FDS  aunsoesvieieatumamn Ind
Tuguunien Aeidemas tazeenFuIzNIITUATHaNT LAz 1INNMINAABIND

A (Aaaa =) a 9 I ) =2 9 Aaaa
Nﬂgﬂifﬂ‘ﬂ”IQLﬂlJL"lI"I?J"ILﬂEJ’J"Ui’NGlu ﬂi%‘]J’J‘L!'miL‘]Jumufluu”lﬂﬂﬁﬂﬂﬂgﬂim

@ 4 Y] S A Y { [ a
FDS gniandumn Iaeiiiaguseasaiond luilynuneanulwluszunisnssu
v v Ao Y y A A A ] Y] a Y =
Yoarudanse dremslfaselionenundnmsvesnalamsiia lnuazmswnnsl Tael
Y !

9 . 9 Y o Y

7519 Smoke  view ¥ lumsuaasnaved FDS  ldd1eUu seawisenir 1y 1gau
Y v
Tuppudraeeil 1NEINVNITOONLVUTSUVVAIN YDIBIAT LFU TEUUANIUATULASTEUY
S o a ° 9 ! A A o Y o o a Y

niznehaumas uazawnsoih lsaulugruinervesiuihuineids uazdalgnai

NNYATINNITTY

2. 319ZBIAVBINITTIADUILY
A o A A o o 2 "y A !
FDS  UManmMIinmiounuuuUIIa0dCED Av 1191891 T001A 1500011
' 3 Y A a ' . A Yo ' 3
druane TuanyugNiFendt computational cell W lFAIMIBANIHUINUY, ANGT,
a [ < 4 1 ' o d @
gaigll, ANwAY tazaNuInduvesnaluudazsos Tasldngmsousnuianazwasau
E4 Y
FDS g ldnaauiidvesiana1en wu Jaganuas mivded duies uazmaiu lunmsdiaes
4 a a 9/
aMIalMInama il
o e R 0
ANNA T TUMTUAAIHAVDIUVVTIA0IUTUBLAUNITODALVUTIUIU cell
4 1
[ 2 aa 1o o a . a 4
ANBAUZIAGINUAUNINYOININATADE JUBYAUTIUIUNNIYEA (Pixel) FINOUNIADS
9

o

[y % ) a [ v Aa 1 [} e"
Tuilagiiuenunsadmualane 2-3 Suineae duiudldnudesdadulsvindesmsnadnsng
= Y =\ o 1 o I 1 o W o
anuazideanintooiiosla S1urugecuazdnsins nailudiudidglunisdivua
] [] AR W 4 dg’ -]
szazaluninaaed lagszezarluminaastedlugrzvesuindsdilend yuegny
$uImYeITe nazszeznaweIMIfIuIn Fad 1daudiulvgneroisiuanalluns

naaod 13 luRun 1-2 Ju
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uuU$1ae CFD awsnesenavedoyalaninnin 1GByte 1lSsumdoudya
A o Y I v o 1 = ] o . A
1777 w1 mmemusya Iduiud su@ern Tdsunsuwenuds Smoke view Reusn
1 7 a @ a a {1 1
g lumsnenssineanumsmamas ndlugduuundewazamnsodil1dde Tag Smoke
. P A 9 A @ L= =\ @ Y] 1 =
view 1esvunsnizulsemalalu@eununiiug 12000 tasinmsiauilsulgedenan

J o a va ] . .
NALIDIYU Iﬂ&lﬁ"lll"Iiﬂ‘VIN"ILlhlﬁﬁﬁ"lfli%ﬂﬂﬂ&]‘]_l@ﬂﬁl‘lfu Windows UNIX (8¢ Linux
o 9 3 @ an aa
Smoke view @TNITDUFTAINAVINLUUUINQDI FDS ulﬂTNGlLlﬁﬂme 2 U@ ag 3 ua
Tag Smoke view dzidAIHAvOIToyaLDY Avesdeya w nalanamils Taedoyaiszim
= @ dyw A 9y 1 .
QYINU uaﬂﬁ]muENmmmuﬁmwa“lugﬂgmuauq ulﬂﬂ')ﬁl 1%¥U Animated Isosurfaces, Color
Contours of Gas Phase, Animated Flow Vector liaig Particle for Simulating Smoke or Water
' a A P Y S A o ~ T o
Droplets Tﬂﬁnmazmﬂum:gﬂmaﬂiwmmqﬂﬁzmmﬁaaﬂymzﬂigmmmrmwﬂu
3. uuuSIaeImsnaeunveved va (Hydrodynamic Model)
T1/5un53 FDS (Fire Dynamics Simulator) 1452iHen3981/381059100 (finite
volume method) Lﬁﬂllfs‘l“l“llﬁuﬂTiﬂTiLﬂﬁ@uﬁ ag ﬁmmswﬁwmmewaﬂwa Gluamaz

2 o . . [ y
M3 Inauuuanusid (Low Much Speed) uaaglugun1s Navier-Stokes equations Aatl

AUN30Y3NHUIA (Conservation of Mass)
ot +V.-pu=0 (7)
qunNIg ’EJ‘Lﬁ nH Tuudy (Conservation of Momentum)

0

a(pu)+V-,ouu+Vp:pf+V-rij (8)
ﬁﬁJmﬁleﬁﬂﬁWﬁﬂﬂu (Conservation of Energy)

%(ph)+v.phuzg—f+e$’f—v-q+® ©)
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[ =)

a J
qAUNTOYI nualad (Conservation of Species)

%(pYi)+V-pYiu =V pDiVYi+&" (10)

a

Tag p Ao ANUHUMUY  (Density), p A0 ANNAY  (Pressure), T 7D QaIHYI
o 1 m @ A
(Temperature), t 19 1381 (Time), ¥ A9 dAGIUYDINIA (Mass Fraction), & 7o 0ATINITHAN
Ay A Lo £ [ a . . .
VIV UTAN i MOMUIHUI95U1AT (Mass Production Rate of ith species per unit volume),
A < s . A A Y
u A9 ANWSIVOININADS u, v, 4aL w (Velocity Vector), g iD ANULTAHDINUTITHNE

. . A vy = . A v A
vodlan (Acceleration of Gravity), 7 A9 UTUAUINDY (Viscous Stress Tensor), h AB wunall
Y v

o (XY 1 & ]
(Enthalpy; Heat Transfer Coefficient), 4, Ai® 1IAIABS NMIUASIFANNTDUABY HINUIBNUR
(Radiative Heat Flux Vector), k Ao AnINYIMIthanuieu (Thermal Conductivity) ttag D

4
Ao duszansmsuns (Diffusion Coefficient)

4. uUUa0ImMs maanzuuuiluilu (Turbulent Model)
o a y 1 o d v %
Tumstraeanganssums Imavvuiluihunvudraesnamansennne (FDS)
¥ 1¥521iou33 Large Eddy Simulation (LES) Fald Subgrid Scale Model 499 Smagorinsky
) [ o o 1 1 9 d' Yo A A
disumsitaesannz ms lvanuviluihulugiuvesmswn Ind meunilymivuaniad

[ o Y = ~ ~ o a Y dil A o
lieninsashlfaziden isanenazsraeanganssumsen lusfves¥omasiuenia
5. UV 1157 (Combustion Model)

151453 FDS (Fire Dynamics Simulator) H4U9310a3120909AN5IUMIIAN 1L

2 2
YUFOINAL 1Az DINA VTURAFIUNOATINTH TrdvoudeInasnue1nIAgnAILAN

v

[ d‘ dy a o 9 [ % dd’ A a o 9
TR 1M NFDNAINUDINIFVIHT NN U (mixing controlled) NUNNMFDIWAINUDINIALUN

aaa [ 1

v A a o g . . . . g
NﬁuﬂuLGdlffJLWNﬁ]$°mﬂ;]ﬂﬁMﬂ‘Ummﬁ@ﬂNﬂﬂﬁﬂ (infinitely fast chemical reaction) ulfvg{!,!,ﬂﬁ

a o J Y A 2/ 4
Naﬂﬂmmmnm"lwumﬂﬂmﬂm’imﬂmmimﬁm
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ANvNaINIalumMINeAiHanawHeI91nA Y (Visibility Reduction Smoke)
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Minimum Flow® and

Maximum Residual Pressure
Coverage Maximum For Horizontal Ceiling

Area @l Spacing (Max. 2 Inch Rise

Ft. x Ft. Ft. (m) for 12 Inch Run)

(mx m} 160°F/T1°C

Sprinkler

12 x12 12 13 GPM (48,2 LPM)
(3,7 % 3,7) (3.7 7.0 psi (0,48 bar)

14 %14 14 13 GPM (53,0 LPM)
4,3%4,3) (4,3) 7.0 psi (0,48 bar)

16216 16 13 GPM (60,6 LPM)
4.89% 4.8 4,8 7.0 psi (0,48 bar)

18 x 16 18 17 GPM (64,3 LPM)
(5,5 % 5,5) (5.5) 12.0 psi (0,83 bar)

20x 20 20 20 GPM (75,7 LPM)
(6,1 % 6,1) (6,1) 16.7 psi (1,15 bar)

fan: Tyco Rapid Response Home Fire Sprinkler (2008)
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H a Q‘{
M3190 8 FU1LANT Hazen-William C Values

Pipe or Tube C Values
Unlined Cast or Ductile Iron 100
Black Steel (Dryv Swystems Including Preaction) 100
Black Steel (Wet Systems Including Deludge) 120
Galvanized (All) 120
Plastic (Listed) All 150
Cement-lined Cast or Ductile Iron 140
Copper Tube or Stainless Steel 150
Asbestos Cement 140
Concrete 140

131: NFPA 13 Standard for the Installation of the Sprinkler Systems (2002)

M3IN 9 ANWINIANYAVBITOADAIE

HITINGS 228 12

|

3 TR e e
Tee Branch 3 3 5 6 8 10 12 15 20
Elbow90° 7 7 7 B0 1 12 135798
Elbow 45° 0.8 1 T 2 2 2 3 4 5
couplings 7 0@ i s T
Tee Run 0.8 1 1 1 1 1 2 2 3

PS: Pipe fittings friction loss is calculated based on the same friction loss by liquid flowing in pipes of the same length.

1341: Blaze Master CPVC fire Sprinkler System Product Information (2008)
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Daniel (2003) 1819 11/sunsu FDS $1aeunamsaitnaumasIniii Station nightclub
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Ui 1d Effect 19 I l@anuaunuiumaihinin polyurethane foam s Ingdignay
1 < o Y a 1Y Y 9 =\ )=} 3 = = a
p813570157 M liRaaTu luafaneeonldaniies 1 1w aniulunandies 5 uinmas
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#31: Daniel Madrzykowski (2003)
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q' a 5% A o A a A ~ @ J
MANN9 gaasalsunassausnsumhaunnal 25 MNTeuMeunusEHINNMINARDY

LL@%LLUU%W@@Q%JﬂIﬂiuﬂiN FDS

#301: Daniel (2003)

Time: 500 N
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MAUN 10 ﬁﬂiﬂlﬂﬁﬂi:% mmm;mwm"lﬂmam 50 MNTeumeunusgrIemInaanaa

uum"mmﬁ”miﬂmﬂﬁu FDS

#301: Daniel (2003)
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Ma and Quintiere (2003) I@vnaueaunsdnls1§nuie eludunulums
MuamvHIAnIaNMINz ey Muaumsn (16) taz ldiinsnaassivuiavesnia (Grid
. Aa A 9o v . . . i s
Size) AN AU 1¥Mrua Taales 1Usinsy FDS (Fire Dynamics Simulation) 13955

! o 4 a v . v T W I
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WAN3A (Grid Size) NAANUHMIzAaNINAgaTumMsARMgurglvessulal vy

ERITIR (Continuous flame)

R*= Az 2/5 (16)
- Q
P.C,T.g
R* = vinaveansalumenduls 13miioe
AZ = VUIAUBINTA (Grid Size), m
o, = AMUWUWUY (Density), kg / m’
Cy = f’hmmgmm%’aummmmﬂ (Heat of Specification),kJ/kg . K
T, = Qmm_]ﬁmmmmﬁ (Ambient Temperature), K
9 - anusuilesninanuIfussuealan (Gravitation), m/s

= Y a . A & A 3 a ' vq ¥ a .
D9U311VU1AN3 A (Grid Size) UV HIANHVIZANNTI uari1n 1% IHvUIANTA(Grid
3 o @ v . I ' a’l 4
Size) #lumsadauuusianidnfno (Fire Model) Nnnsal netvde ldhdunlasenat uag
@ 2 a 1 A wva a 1Y o
ninensouq lumsnaassinaumnu ) lumingaylumel§iiaese vindesdimuayuia
a . . 1< 9 a =3 Ay 9 o v A w
139 (Grid Size) NA239LADINIUIDINANADINT IADINATINADIUUSARNY LA VUIAVDI
¥ Ay ~ ' o q Yq ¥ o
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ATANA (2549) UANUHUNVUIANTA(Grid Size) R* 111111 0.05 HULANUALIDYA
wnnu I lumsAnwiwganssuvesnsinaouiivesdrniulueinsiiTawuvuialng

o Y o 1 o o A I [
mazi ldidenann ldlunmsdivaw uaz srevesdrniuiauladugrangy (Buoyant

Y
Plume) Taslumsdriaesmswn ludiismuasasinisidanildesniudou (Heat Release Rate)
4
YDINDUNAIVUIAAILA 500 kW D9 1,500 kW 1oz ld529v09uu1ania (Grid Size) lumon
Y 1 3 1 § a a3 o [

yoarauis15viae R* Awue 0.05 990259 e uiamgungil uaz A5 1v098 1A Ty
= = A 9 U a ] = 9
nlSeufeuaunisi ldanmanaass nud nTavuia R* 1u%290.110 990.171 d@w1sold
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Ceschavan 437 - Bug 280
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I

Fiwss FON
T 341 f_——

MU 12 Mdrassgargivesdiniulunal 24.1 319, vinaved R* 1A 0.164 Loy
dn31msaniaesn1uTen (Heat Release Rate) (101 1,000 kW

4
v v A

N: 2igAnA (2549)
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dwsuTisunsu FDS Version 5.0 1dfimsnl@euniasunniaves Grid size 1iu Mesh
v 9
Size Tasmamvinafiingautiuszlimatmuadins1¥mitehe D*uaz Mesh size fio
dx MIAMUATUIAYDI Mesh  size D dM151dIUvee D*/dx AoeiliA10giznang 4-16

9
v A

Smsua D* ansaman ldaail

pr=| 9 (17)
p.C,T.g
D* = ywavednsalumendnls 15
0 = ganmstasdasendinuanuion, kw
o, = AMUWUMLY (Density), kg /m’

c = fhmmagmm%’aummmmﬁ (Heat of Specification),kJ/kg . K
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QUNNNVDIDINA (Ambient Temperature), K
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le}
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Kristopher laAaAUIAT 0939928 11U IAIUIUN Mesh size (38071 FDS V5 Mesh size
9 . = A A o dy Y
Calculator 143 ﬂ@,hlﬂalu http://www.koverholt.com/fds-mesh-size-calc ¥R GRRITR TR EARYTER!

1 dy A A o [ 1w v [ Y
‘IETGUHW]I@HJHQJENWU‘VW]!JﬁWTI1ﬂ1iﬁ]’lﬁ'ﬂ\iLlﬁgiﬁﬂ'lﬁl§5151ﬂ1iﬂaﬂﬂa®EJ‘Wﬁ\‘]\TIuﬂ’HlIiE]‘Ll
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Tagazduamal D*eenu1ainiuliisniinr D*/dx liA1eg3z1I19 4-16 WMNUAT
4

4 & J ) @ awv o J . A
Wor1 dX Fuua1 Mesh size TMTVNUITEUAUIUAT Mesh size 189 0.1 Taon13 14 FDS

. I~ A A
V5 Mesh size Calculator 11130940 lun1511

o 3‘ { @ a 4
Lawson (1988)  1afin1snaasamivuiavesreatitnesnyianiialsaunass
Y [
(Droplet Size in Sprinkler Spray) Iaglémisaremnvuesneariinszaiseanuaz 1y
k4
Ao uAesszunaNa Mot I UMsaTUaY 1IN The Swedish Fire Research Board

Stockholm, Sweden
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31: Lawson (1988)
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31: Lawson (1988)
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Vytenis (1985) laviimsiassasimsiandassanuienvearesinesniuid
1J12% (Upholstered Furniture) #11A199) A28 furniture calorimeter Tagl#n1u5ou 50 kW
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WA 15 Furniture calorimeter

131: Vytenis (1982)



43

POROUS BUI NER

s 1

250

>

180 250

All dimensions in mm.
\/

] Y I v ]
MWA 16 WUNVD9 Burner N1A1U5DU N117: Vytenis Babrauskas, (1985)

M 17 Tsvhuuuaiee niwineass
nn: Vytenis (1985)
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131: Vytenis (1985)
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Area of Origin Percent Occurencel
Living room 41%
EBedroom 2%
Edtchen 15%
Storage area 404
Heating equipment room 30
Structural area 2%
Crther areas 8%

Form of Materials Ignited Percent Occurence
Furniture 27%
EBedding 18%4
Combustible liquid or zas 13%
Interior finish oda
Structural member e
“Waste, rubbish 4%%
Clothing {on a person) £
Cookitiz materials £
Electrical insulation 204
Curtains, draperies 204
Crther 104

Form of Heat of Ignition Percent Occurenced
Smolking materials 36%

Heat from fuel-fire or powered object 25%
Heat from miscellaneous open flame 15%
(irchiding match)

Heat from electrical equipment arcitig ot 14%%
overload

Hot objects, including properdy operating 7%

electrical equipment

Cther 30

MNote: Total number of incidents reported: 10,194

1301: NFPA 13D Standard for the Installation of the Sprinkler Systems in One and

Two-Family Dwellings and Manufactured Homes(2002)
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4. MuumvuavesiludreTdsunsy Full Hydraulic Calculation Tumsfiuam

' o o a 7 I =
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a J o v o 1 a Jd o [ Y
4.1 nsagdsunaesiinu 1 Hidmuamwslwmesan lumsmuIuael

4 I 1 o
- Hazard Classification : Light Hazard => iesnauthuinede

- Density of Discharge : 5.1 (L/min)/m’ => $1999910 NFPA 13D

Y ] v
- Area Sprinkler Operation : 10.2 m’ => fuieuuIuINAaag

- Pressure Loss Equation : Hazen-Williams

- Pipe Type : CPVC => C-Factor = 150

E4
4.2 ﬂiﬂﬁﬂi\uﬂﬂﬂ{ﬁ%ﬂu 2 ﬁJ’JﬁWﬂuﬂﬂWWﬁ111L@®§@]”Iﬂl!ﬂﬁﬁ"liﬂﬂlﬁﬂﬁ

9
Y

4 < o Y
- Hazard Classification : Light Hazard => ifesnniuthuinende

- Density of Discharge : 3.7 (L/min)/m’ => $1984910 NFPA 13D

Y [ [ k4
- Area Sprinkler Operation : 10.2 m’ = fiuireysuuiinaads

- Pressure Loss Equation : Hazen-Williams

- Pipe Type : CPVC => C-Factor = 150
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6. asuuuiianalaslyldsunsy PyroSim (Thunder Head Engineering, 2008) 3114
[~ A A = o @ 1 A 9 o = o w A o
Huwnseas lumsweumdeiepioas 1 uuuias sz amnsosumdandugluuy
n19n5197A (Graphic Mode) FadzaInnNMalousglugiuunveton11y (Text Mode)
TuTisunsu FDS (Fire Dynamics Simulator) M15:3e1 1151054 Pyrosim 1ieutasldoglu
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6.1 Glsla)') FDS V5 Mesh size Calculator Iﬂﬂﬂ?iﬁ?ﬁﬂﬂ%@ﬂ!‘ﬂﬂﬂl@ﬂﬁ?ﬂ HAZONT

m3ytlandasendsnuanusowiie 19 T sunsunuzaivunued Mesh size
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This tool will calculate FDS mesh numbers that will
accurately resolve your fire simulation based on the total
heat release rate

The FDS User Guide recommends a D*dx ratio between 4 and 16 to accurately
resolve fire size. From the FDS User Guide: "These values were used to
adequately resolve plume dynamics, along with other geometrical characteristics
of the models as well. This range does not indicate what values to use for all
models, only what values worked well for that paricular set of models."

The D* (d-star) method is given by the following relationship:

* Q 5
D —

NOTE: You should always perform a grid sensitivity analysis and verify the
grid resolution yourself. This calculator should only be used as a guide!

m

Enter x, y, z offsets and your expected HRR

X0-[o X1:[64
Y0: [0 Y1:[o0
Z0: [0 Z1: /48

Heat Release Rate ({J); 3000 kWY
Density (p_inf): 1204 | kg/m*"3
Specific Heat (C_p): |1.005 kJ / kg-K
Ambient Temperature (T_inf) 293 K
Gravity (g): (281 mi/s*2

| Calculate Suggested Cell Size ]

MNN 23 Llﬁ’ﬂﬁmﬂ% Mesh size Calculator Lﬁammum Mesh size

221481 D*= 1.60 tiounua1 D*/dx = 16 9218 dx Fuduru1avo9 Mesh

size MU 1714 A9 0.099 AT LAZIIUIU cell AD 246780



Fine

When D*/dx = 16, the suggested fine cell size is 0.099 m

Your MESH line for FDS is:
&MESH 1JK=64,90,48, XB=0,6.4,0,9.0,0,4.8 /

You entered:
x0:0x1:64
y0:0y1:90
z0:02z1: 48
dx: 0.099

Your actual dx(es)are: 010101
Your distances are: 649048
Your total number of cells is: 276480

NN 24 uﬁmwamﬂ% Mesh size Calculator Lﬁammum Mesh size

m
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saasnaaNAve gl unuusIany

&MATL ID = 'FABRIC'
SPECIFIC HEAT  =1.0
CONDUCTIVITY ~ =0.1
DENSITY =100.0
N_REACTIONS =1
NU_FUEL = 1.

REFERENCE_TEMPERATURE = 340.
HEAT OF REACTION = 3000.

HEAT OF_COMBUSTION = 15000. /

&MATL ID ='FOAM'
SPECIFIC HEAT  =1.0
CONDUCTIVITY =0.05
DENSITY =40.0
N_REACTIONS =1
NU_FUEL =1.

REFERENCE_TEMPERATURE = 340.
HEAT OF REACTION = 1500.

HEAT OF COMBUSTION = 30000. /

&MATL ID ='GYPSUM PLASTER'
CONDUCTIVITY =0.48
SPECIFIC HEAT = 0.84

DENSITY  =1440./
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&MATL ID="GYPSUM BOARD MATL,
SPECIFIC_HEAT=0.84,
CONDUCTIVITY=0.4800,
DENSITY=1.4400000E003/

&MATL ID="CARPET MATL,
SPECIFIC_HEAT=9.00,
CONDUCTIVITY=0.1600,
DENSITY=750.00,

EMISSIVITY=1.00,

HEAT OF COMBUSTION=2.2300000E004,
N_REACTIONS=1,

HEAT OF REACTION=2.0000000E003,
NU_FUEL=0.62,

N_T=1.00,

THRESHOLD TEMPERATURE=250.00,
N_S=1.00,

REFERENCE RATE=0.1000,

REFERENCE TEMPERATURE=100.00/

&MATL ID='SPRUCE_VIRGIN',
DENSITY=450.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,
EMISSIVITY=1.00,
N_REACTIONS=1,

HEAT OF REACTION=500.00,
NU_FUEL=0.50,
NU_RESIDUE=0.50,
RESIDUE='SPRUCE_CHAR,

N_T=1.00,
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THRESHOLD TEMPERATURE=360.00,
N_S=1.00,

REFERENCE RATE=0.1000,
REFERENCE TEMPERATURE=100.00/

&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/

&MATL ID='"SPRUCE_CHAR,
DENSITY=120.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,

EMISSIVITY=1.00/

&MATL ID='SPRUCE_FLOOR_VIRGIN!,
DENSITY=450.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,
EMISSIVITY=1.00,
N_REACTIONS=1,

HEAT OF REACTION=500.00,




57

NU_FUEL=0.50,
NU_RESIDUE=0.50,
RESIDUE='SPRUCE_FLOOR CHAR',
N_T=1.00,

THRESHOLD TEMPERATURE=360.00,
N_S=1.00,

REFERENCE RATE=0.1000,

REFERENCE TEMPERATURE=100.00/

&MATL ID='"SPRUCE_FLOOR_CHAR/,
DENSITY=120.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,
EMISSIVITY=1.00//

&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/

&SURF ID='CARPET,
RGB=153,204,255,
TEXTURE _MAP="psm_carpet_blue.jpg’,
TEXTURE WIDTH=0.61,
TEXTURE _HEIGHT=0.61,
BACKING=EXPOSED',
MATL_ID(1,1)="CARPET _MATL,

MATL MASS_FRACTION(1,1)=1.00,




THICKNESS(1)=6.0000000E-003/

BURN AWAY =.TRUE.

PART ID = 'smoke' /
&SURF ID ='UPHOLSTERY'
COLOR ='PURPLE'

BURN AWAY =.TRUE.
MATL ID(1:2,1) ='FABRIC',FOAM'
THICKNESS(1:2) = 0.002,0.1
PART ID = 'smoke' /

&SURF ID="SPRUCE/,
RGB=128,51,26,
TEXTURE MAP="psm woodl.jpg',
TEXTURE_WIDTH=0.61,
TEXTURE HEIGHT=0.61,
BACKING=EXPOSED',
MATL_ID(1,1:2)='SPRUCE_VIRGIN','Water',
MATL _MASS FRACTION(1,1:2)=0.99,0.0100,
THICKNESS(1)=0.0280/
BURN AWAY =.TRUE.
PART ID = 'smoke' /

&SURF ID="SPRUCE_FLOOR,
RGB=128,51,26,
TEXTURE MAP="psm_wood2.jpg’,
TEXTURE WIDTH=0.61,
TEXTURE HEIGHT=0.61,
BACKING="EXPOSED',
MATL ID(1,1:2)='SPRUCE_FLOOR_VIRGIN','Water',
MATL MASS FRACTION(1,1:2)=0.99,0.0100,
THICKNESS(1)=0.0280/

&SURF ID ='WALL'




59

RGB =200,200,200
MATL ID ='GYPSUM PLASTER'
THICKNESS =0.012

2
622 AUANLAUDUTOINGS

uanspuaniAve urowdsildlumuudiass

&REAC ID ='POLYURETHANE'
FYI ='C 6.3H 7.1 NO_2.1, NFPA Handbook, Babrauskas'
SOOT_YIELD =0.10
N =1.0
C =6.3
CO_YIELD =0.02
H =7.1
0) =21/

]
=

a Y Yo 491 A
6.2.3 ‘]JiﬂJWiuﬂfﬂllﬁ’EJUVIGlﬂﬂ‘U Burner {ASVUIANUN Burner

= Y ¥ Y &' d'
uamﬂsmmmmsauﬁ“lﬂnu Burner #agyH1aNnHN Burner

&SURF ID='BURNER!,
HRRPUA=1000.,

PART ID='smoke',
COLOR=RASPBERRY"

&VENT XB=2.90, 3.10, 6.00, 6.25, 0.50, 0.50,
SURF_ID='"BURNER'
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U o 1 a g’} 2 d
uamqmtmummzmsmmmmﬂmaﬂsemas

&PART ID='water drops', WATER=TRUE.,
QUANTITIES(1:3)='DROPLET_DIAMETER',DROPLET _TEMPERATURE'/DROPLET AGE',
DROPLETS PER SECOND=4000, DIAMETER=700., SAMPLING_FACTOR=1/

&PROP ID='K-60.5', QUANTITY="SPRINKLER LINK TEMPERATURE', RTI=35., C_FACTOR=0.0,
ACTIVATION_TEMPERATURE=68.0, OFFSET=0.10, OPERATING_PRESSURE = 0.74,
PART_ID='water drops', FLOW_RATE=52.1, DROPLET_VELOCITY=10., SPRAY_ANGLE=80.0,80.0,

SMOKEVIEW _ID='sprinkler pendent'

&DEVC XYZ=1.38 5.95 2.2, PROP_ID='"K-4.9', ID="Sprinkler 1'/
&DEVC XYZ=3.93 5.95 2.2, PROP_ID='"K-4.9', ID="Sprinkler 2,/
&DEVC XYZ=1.552.00 2.2, PROP_ID="K-4.9', ID="Sprinkler 3'/
&DEVC XYZ=4.70 2.00 2.2, PROP_ID='K-4.9', ID="Sprinkler 4,/
&DEVC XYZ=1.35 5.95 4.6, PROP_ID="K-4.9', ID="Sprinkler 5',/
&DEVC XYZ=3.85 5.95 4.6, PROP_ID='"K-4.9', ID="Sprinkler 6',/
&DEVC XYZ=1.452.00 4.6, PROP_ID='"K-4.9', ID="Sprinkler 7'/
&DEVC XYZ=4.6 1.25 4.6, PROP_ID='K-4.9', ID="Sprinkler 8',/

Y
a v o [ a

6.2.5 AWNUINIZAAAIAINTIVIUGUNYU(Thermocouple)

HEAIRMHUINOZAANIINTINTUQAUTI(Thermocouple)

&DEVC XYZ=2.3,5.7,2.1, QUANTITY=TEMPERATURE'/
&DEVC XYZ=2.3,5.7,1.5, QUANTITY=TEMPERATURE'/
&DEVC XYZ=2.3,5.7,0.9, QUANTITY="TEMPERATURE'/
&DEVC XYZ=2.3,5.7,0.3, QUANTITY="TEMPERATURE'/
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Ay =
6.2.6 HaNABINITANKI

Sy =
HaANNANADIN1IANHYI

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

&BNDF QUANTITY="WALL TEMPERATURE'

&SLCF QUANTITY="TEMPERATURE', PBY=6.00/
&SLCF QUANTITY='TEMPERATURE', PBZ=1.50/
&SLCF QUANTITY='TEMPERATURE', PBX=3.10/
&SLCF QUANTITY="TEMPERATURE', PBX=5.80/

&SLCF QUANTITY="visibility', PBX=5.80/
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Full Hydraulic Calculations Computer Printout Page No 1

Submitted by user number 326
FIPATEADS EMNGINBAERING CO LID

21/56 Soi Soonwijai

Bama 3 Road

Bangkapi

Huay-Fwang

THAILAND Bangkok 10320

Tel:66 02 641 4707 PFax:66 02 2030 282

Project: Home sprinkler
Addres=z: —---
Homber: ---
Area ref: Znd Floor Bed room{lSpk}
Hazard: Light Hazard
Buthority: Hatiomal
Source: 52.0 l/min @ 1.325 bar
Printout: G-p@AOHA-52 at 07:57

Fire Protection Association

Froject Data and Design Parameters

Eddress [
Droject number
Installation
ing
Issue no

nurber (5]

nurber (5]
J date
refarence
Data File

Draw

Designers
Eroject

Specified density of discharge

Humber of operating sprinkler heads

Highest head / nozzle above source

Pipe Data Table

Volume of pipework and fittings
Ellbows walded for
Comment

are

Checked by & Date

Source duty =

Project name :
Area reference :
location :

Hazard classificaticon :

Design authority :

Insurance company :

Essumed maximum area of operation :
Mamimum arsa covered per head :
Humizer of pipes in system :
Pressure loss eguation used :

Fluid :

Mazximum £luid welocity :

92.0 I/'min @

Home sprinkler
2nd Floor Bed room(lS5pk)

— Density of
Firstrade engineering Co..Ltd, I)ischarge
F:y..%..%..\HOME 1 SEEK._FHC

Light Hazard

Kational Fire Protection Asspoiaticon

=1 (1/min/m2)
10.
1
10.20 m2
B0 m
14 from to 25 mm

Hazen-Williams

9
Water

: BER251_CPVC.PLT

A A kS - Pl
AuNnszeialsanaes

1.3% m/s in pipe 1 2
0.01 m3

Q mm and akbowe

1.325 bar at node no

N

3 A A ~
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a 4 o
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Full Hydraulic Calculations Computer Printout Page No 2
Submitted by user number 5326 Project: Home sprinkler
FIRBTRADE ENGINBEARING CO LID Addresz: ---
21/56 Soi Soonwijai Momber: ———
Bama 9 Bomd Area ref: Znd Floor Bed room{lSpk}
SBangkapdi Hazard: Light Hazard
Huay-Kwang Buthority: HMational Fire Protection Association
THAILAND Bangkolk 10320 Source: 52.0_1_-"?1.-.\ B 1.325 bar
Tel:66 02 641 2707 Fax:66 02 2030 282 Printout: Edpﬁ.ik'flni—SE at 07:57
Operating Sprinkler Heads, Nozzles and Hydrants

Eead|Wode| Size | "K' | 1 o wlA r & a|Density mom/min|Pressyre barl|Heights|Pipe
no | no | mm | factorl| l/min mZ |RBeg.d Zotual| Min Rotuall m | no

2 15 12.3 &0 .50 2.0 | 10.200 5.10 5_10 0.48 J.73% 4. 500 14

0 heads are under the reguired density / minimum pressures

FHZ - Hydraulic Rnaly=is Scftwars — Ver: 1.5.0
By CANUTIE LLP - Email infolcanuta=cft.com Web www.canutesoft . com Prcgram FHC
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Full Hydraulic Calculations Computer Printout Page No 1

Submittad by usar number H326
FIRATEADE ENGINBARING CO LID

21/56 Soi Soonwijai

Rama 3 Road

Bangkapi

Huay-Fwang

THAILAND Bangkok 10320

Tel:66 02 641 2707 Fax:66 02 2030 282

Project: Home sprinklar

Addres=z: —---
Homber: ---

Area ref: Znd Floor Bed room{lSpk}
Hazard: Light Hazard

Buthority: Mational Fire Protection Association

Source: 52.0 1l/minm @ 1.312 bar
Printout: G6-p@A0gA-52 at 07:59

Froject Data and Design Parameters

Eddress
Droject number
Installation number (s)
nurber (5]
no [/ date
s refsrence
Froject Data File

Specified density of discharge
Assumed maximum area of
Humber of operating sprinkler heads

Highest head / nozzle above source

Pipe Data Table

Volume of pipework and fittings
Elbows are welded for

Comment

Checked by & Date

Source duty =

N

Project name :
Area reference :
{ location -

Hazard classificaticon :
Design authority :
Insurance Ccompany :

operation :
Mamimum arsa cowvered per head
Humizer of pipes in system :
Pressure loss eguation used :
Fluid :

: BER251_CPVC.PLT

Mazximum £fluid welocity :

92.0 I/'min @

Home sprinkler
2nd Floor Bed room(lS5pk)

Density of

Discharge

Firstrade enginsering Co..Lgd

F:y..%..%..\HOME 1 SEEK._FHC
Light Hazard
Kational Fire PFrotection Aspociaticon

5.10 mm/min (l/min/m2)

9

A A 2 - P
nunnseeialsanans

14
Hazen-Williams
Water

1.3% m/s in pipe 1 2

0.01 m3
Q mm and akbowe

1.312 bar at node no 1

3 A A ~
muwﬂmaaﬂum?niﬂﬂim
a 4 o

gUsunaesuan 1 #n
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Tel:66 02 641 2707 Fax:66 02 2030 282

Submitted by user number 326
FIPATRADE ENGINBERING CO LID
21/56 Soi Soonwijai

Project:
Address:
Humbex :
Rrea ref:
Hazard:
Buthority:
Source:
Printout:

Home sprinkler

Z2nd Floor Bed room{lSpk)

Light Hasard

Hational Fire Protection Association
52.0 1/min @ 1.312 bar

G-p@AOHA-52 at 07:59

Operating Sprink

er Heads, Nozzles and Hydrants

Eead|Wode| Size FlowlR re allensity mom/min|Pressyre bar|Heights|Pipe
no | no | mm 1/min mZ |Beg.d Zotual| Min RBotual m | no
1 11 1z2.3 EZ.0 | 10.Z00 5.10 5.10 0.45 1.73% 4,500 10
0 heads are under the reguired density / minimum pressures
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Project: Home sprinkler

Address: ---
Homber: —---

Area ref: Znd Floor Bed roomi{2S5pk)
Hazard: Light Hamard

Souroe: BB.?__.'!._-_':m.i.n B 1.220 bax
Printout: B-AABOR*-52 at 15:25

Buthority: Mational Fire Protection Association

Froject Data and Design Parameters

Project name

bhrea reference
Eddress / location
Project number

Installation number (s)

CDrawing number(s)

Issue no / date

Designers refsrence

Project Data File

Hazard classification

Design authority

Insurance Company

Specified densicy
Essumed maximum arsa

of discharge
operation
Humber of operating sprinkler heads

Mazimum area covered per head

Highest head / nozzle above source
Humber of pipes in system

Pressure loss eguation used

Fluid

Pipe Data Table

Maximum £luid welocity

Volume of pipework and fittings
Elbows are welded for

Comment

Checksd by & Date

: Light Hazard
: Naticnal Fire Protecticon Agsociation

: Home sprinkler
: 2nd Floor Bed room(25pk)

Firetrade engineering Co.. Ly
F:%..%..\HOME 1 SFE.FHC

Density of

Discharge

(1/min/mz2)
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A A i4 A '
nunnszneigdsunans

|
ka3
=]

=] f

b I

4
12 from 25 to 25 mm
Hazen-Williams
Water
B559251 CEVC.PDT
2.24 mS/s in pipe 1 2
0.01 m3

Q mm and akbowe

Source duty = 838 1I/min @ 1.220 bar atnode no 1

N
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21/56 Soi Soonwijai Mo
Bama 5 Road Area ref:
SBangkapdi Hazard:
Huay-Kwang Buthority:
THAILAND Bangkolk 10320 Source:
Tel:66 02 641 2707 Fax:66 02 2030 282 Printout:

Home szprinkler

Z2nd Floor Bed room{25pk}

Light Hazard

Hational Fire Protection Association
B3.8 1/min R 1.220 bar

B-ARROA®-52 at 15:25

Operating Sprinkler Heads, Nozzles and Hydrants

Eead|Wode| Size | "K' |IF 1 o W& r & a|Density momy/min|Presgure bay|Heights|Pipe
no | no | mm | factorl l/min mZ |RBeg.d Zotual| Min Rotuall m | no
1 11 12.3 60 .50 41.9 10.Z00 3.70 4.11 0.48 4,500 10
2 13 1z2.3 60 .50 41.9 10.Zo0 3.70 4.11 1.48 4,500 1z

0 heads are under the reguired density / minimum pressures
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Project:
Address:
Number:
Area ref:
Hazard:
Authority:
Source:
Printout:

Home sprinkler

2nd Floor Bed room(25pk)
Light Hazard

National Fire Protection Asscciation

94.0 1/min @ 1.133 bar
6-u@AOHA-52 at 17:34

Operating Sprinkler Heads, Nozzles and Hydrants

Head|Neode| Size K |[F 1 o w|k r e a|Density mm/min|Pressure bar|Heights|Pipe
no | no | mm factor| l/min m2 |Reg.d  Actual| Min |Zctual] m | n
1 11 12.3 £0.30 41.9| 10.200 3.70 4.11 0.48 0.480 4,300
2 le 12.3 60.30 32.1 10.200 3.70 5.11 0.48 0.742 2.100
0 heads ars under the required density / minimum pressures
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W@ Hydraulic Calculation aellsunsu FHC

o a2 d o o
1. Naﬂ'liﬂ'll!:]ﬂ!ﬂiiﬁﬁﬂiﬁlﬂﬁ@ﬁﬂ'l\?'lu 1 1)

Full Hydraulic Calculations Computer Printout Page No 1

Submitted by user numbexr 2326 Froject: Home sprinkler

FIFRTEADH ENGINBARING CO LTD Address: ——-

21/56 Sodi Soonwijai i Foe = -

Bama % Road Area ref: 2Znd Floor Bed room{lSpk)

Eangkapi Hazmrd: Light Hazmarxd

Fuay-FKwang BEuthority: MHational Fire Protection Association
THAILAWND Bangkok 10320 Source: 52 .0 1/min @ 1.325 bar

Tel:66 D02 641 2707 Fax:66 02 2030 282 Printout: G—pﬁﬁﬂhi—&E at 07:57

Project Data and Design Parameters

Project name

Area reference
Eddress location
EFroject number
Installation number (=)
number (s)

Home sprinkler
2nd Floor Bed room(lSpk)

no / date -—
refarence Firstrade enginesering Co..Ltd.
Eroject Data File Frz%_. M. .%._.2WHOME 1 SFE_FHC
Hazard classification Light Hazard

Design authority

Hational Fire Protection Association

Insurance COMDany -
Specified dens £ discharge ymin {(1/min/m2)
Bssumed maximum arsa of operation
Humber of cperating sprinkler heads
Maximum area covered per hesad
Highest head / nozzle above scource 4. 50 m
Humber of pipes in system 14 from 25 to 25 mm
Pressure loss eguation used Hazen-Williams
Fluid Water
Pipe Data Table
Maximum £fluid welocity 1 2
Volume of pipework and fittings
Elbows are welded for
Commant -

Checksed by & Date

Source duty =

52 0 'min @

1.325 bar at node

FHC — Hydraulic Analysi= Scftware — Ver:

By CRANUTE LLF - Email

1

infolcanusescft.com Welb www.canutesoft.com

Program FHC
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Full Hydraulic Calculations Computer Printout Page No 2

Submitted by user numbesr 9326 Project: Home sprickler
FIFRETEADE ENGINEERIMNG CO LID Addrazz: ---
21/56 Soi Soonwijai Mumbax: ---
Bams 9 Foad RArea ref: Znd Floor Bed room{lSpk)
Bangkapi Hazard: Light Hasard
Buay-Fwang 2uthority: Mational Fire Protection Association
THAILAND Bangkok 10320 Souroe: 52.El_l_-"r?in B 1.325 bar
Tel:66 02 641 4707 Pax:66 02 2030 282 Printout: E~pﬂ?ﬂjhh—52 at 07:57
Operating Sprinkler Heads, Nozzles and Hydrants
Head|¥ode| Size | "K' |F 1l o wlA r e &a|Density mo/min|Pressure bar|Heights|FPipe
no | e | mm | factor| l/min mZ |Beg.d Zotual| Min Zotual) m | no
2 15 12.3 60.50 E2.0 1l0.200 5.10 5.10 0.4% 1.73% 4_500 14
0 heads are under the reguired density / minimum pressures

FHZ = Hydraulic Bnaly=is Scftware — Ver: 1.5.0

Program FHC

By CANUTIE LLP - Email infofcanute==cft.com Wekb www.canutesoft.com
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Full Hydraulic Calculations Computer Printout Page No 3

Submitted by user numbexr 5326
FIRATEADH ENGINBARING CO LTD

21/56 Soi Soonwijai

Bama 9 Road

Bangkapdi

Buay-Fwang

THAILAND Bangkok 10320

Tel:66 02 641 4707 Fax:66 02 2030 282

Project:
Address:
Muomber :
Br=a raf:
Hazard:
Authority:
Souroe:
Printout:

Home spricklerx

2nd Floor Bed room{lSpk)

Light Hazard

Mational Fire Protection Association
52.0 1/min 8 1.325 bar

G-p@AOHA-52 at 07:57

Hydraulically Significant Pipes in System

HUMBERS | FIPE | FL O W |DIMEMSIOHS|REMNGZLE| VALUES |HEIGHT M|PRESSURES BRRS
Pipe|Start|Sizs Type| L/min Length VJ|Dir. | Eg.len | 3Start | 3tart Frict
no | End |Bore 'C'l Vel mfs |IEL T VI|Slope| mbar/m | End | End Bzatic
1 1 25mm CP 52.0 0.530 1580 0_.53 1.000 1.325 -0.004
2 2B.20 1k0 1.4 14 1.0 7.4 1.000 1. +0.000

2 2 25mm CP 52.0 Z.400 Up Z.40 0.000 1.321 -0.01%
3 2B.20 1k0 1.4 1 0 0.0 7.4 Z._400 1.088 -0.235

3 3 28mm CP 52.0 3.000 a0 3.00 Z._4400 1.0g8 =-0.022
4 28.20 150 1.4 1 4 1.0 7.4 Z._400 1.046 +0.000

4 4 25mm CP 52.0 1.300 il 1.30 Z._400 1.04 -0.010
5 2B.20 150 1.4 14 1.0 7.4 Z._400 1.037 +0.000

5 5 25mm CP 52.0 2. 4e0 270 2. 4e Z._400 1.037 -0.01%
= 2B.20 150 1.4 1 0 1.0 7.4 Z._400 1.018 +0.000

3 = 25mm CP 52.0 Z.400 Up Z.40 Z._400 1.018 -0.01%
7 2B.20 1k0 1.4 10 0.0 7.4 4_200 0.7g66 -0.235

7 7 28mm CP 52.0 2.410 a0 z.41 43800 -0.01%
8 2B.20 1k0 1.4 1 0 1.0 7.4 4_200 7 +0.000

11 8 25mm CP 52.0 2.080 1580 2.08% 4_300 0.748 -0.01%
12 28.20 150 1.4 11 1.0 7.4 4_300 0.732 +0.000

1z 1z 25mm CP 52.0 2.000 50 2.00 4. -0.015
13 2B.20 150 .4 1 0 1.0 7.4 4. +0.000

13 13 25mm CP 52.0 0.750 150 0.75 4 -0.008
14 2B.20 1k0 1.4 1 1.0 7.4 4 +0.000

14 14 28mm CP 52.0 0.300 In 0.30 4. -0.00z
15 2B.20 1k0 1.4 1 0 -80.10 .4 4. +0.02%

THZ - Hydraulic Analy=is Scftwar= -

By CANUTE LLP — Email infolcanute=oft.com Web www.canutesoft. com

Ver:

1.5.0

Program FHC
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Full Hydraulic Calculations Computer Printout Page No 4
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Full Hydraulic Calculations Computer Printout Page No 1

Submitted by user oumbex 5526
FIRATRADE BHGINBARING CO LTD

21/56 Soi Soonwvijai

Bama 9 Road

Bangkapi

Huay-Kwang

THAILAND Banakok 10320

Tel:66 02 641 4707 Fax:66 02 2030 282

Arem yef:
Hazmrd: Light Hazasrd
Authority: Hational Fire Protection Association
Souroe:
Printout:

FProject: Home sprinkler
Address: ---
Husber: ---

2nd Plooy Bed room(25pk)

83.8 1/min 8 1.220 bar

B-ARBOA:-52 at 15:25

Project Data and Design Parameters

Project nams
Area reference Znd Floor
Rddress logation @ ——-

Broject number : —--—-—
Installation number(s) @ -

Drawing number(s] : ---

4 odats @ ---

rafarencs

Issue no
Designers etrade

Broject Data File

Hazard classification

v- - AHOHME 1

Home sprinkler

Bad room(25pk)

enginesring Co. . .Ltd.
SEE.FHC

Design authority Maticnal Fire Protection Association
Insurance Company : —-—
Specified density of discharge 3.70 mm/min (l/min/m2)
Ezsumed maximum area of operation 20.40 m2
Mumber of operating sprinkler heads Z
Maximum area coversd per head 10.20 m2
Highest head / nozzle above source 4.50 m
Mumber of pipes in system : 12 from 25 to 25 mm
Eressure loss sguatlion used Hazen-Williams
Fluid : Water
Fipe Data Tabls B55251 CPVC.EDT
Maximum fluid wvelocity £ mis in pipe 1 2

o |

Volume of pipework and fittings

Elbows are weldsd for

[ s )

Comment : -
Checked by & Dats

Source duty = 83.8 I/min @

1 m3
mm and akove

1.220 baratnodeno 1

FHC - Hydraulic Analy=i=s Software — Ver: 1.5.0

By CANUTE LLF - Email infofcanute=soft.com Web www.canute=oft.com

Program FHC
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Full Hydraulic Calculations Computer Printout Page No 2
Submitted by user numberx %526 Froject: Home sprinkler
FIRATRADA BMGINBARIHG CO LTD Address: ——-
21/56 Soi Soconvijai Hushber: —-—-
Bama 9 Road Ares vef: 2nd Floor Bed room(25pk)
Bangkapi Hazard: Light Hazsard
Husay-FKwang Authority: Hational Pire Protection Associmtion
THAILAND Bangkok 10320 Sourcs: E|3.§‘_'Ti"min B 1.220 bar
Tel:&66 02 641 4707 Fax:66 02 2030 282 Printout: B-afBE0OA*-52 =+ 15:25
Operating Spnnkler Heads, Nozzles and Hydrants
Hzad|Hode| Bize E" F o w|lh r e al|Density mm/min|Pressure bar|Hsights|Pips
T o mm factor '_.-"m'_n | mZ |Reg.d Zeotual| Min Actual| m | no
1 11 12.3 el .50 41.% 10.200 3.70 4.11 J.4%3 J.480 2. 500 10
2 13 12.3 el .50 41.% 10.200 3.70 4.11 0.4%3 0.480 2. 500 12
0 heads are under the reguired density / minimum pressurss
FHC - Hydraulic Analy=i= Scftware — Ver: 1.5.0
By CAMUTE LLF - Email infofcanutescoft.com Web www.canutesoft.com Pr’Dgram FHC
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Full Hydraulic Calculations Computer Printout Page No 3

Submitted by user number 9526
FIRETRADE BHGIMEERING CO LTD

21/56 Soi Soonwvijai
Rama 3 Road
Sangkapi

Huoay-Fwang
TEAILAND Bangkok 10320
Tel: &6 02 641 4707 Pax:66 02 2030 262

Project:
Address:
Humber:
Area ref:
Hasard:
Fathority:
Sourcs:
Printout:

Home sprinklex

Znd Ploor Bed room(25pk)

Light Hasard

Hatiocnal Fire Protection Association
§3.8 1/=min & 1.220 bax

B-ARMOR:-52 at 15:25

Hydraulically Significant Pipes in System

NUMEERS | PIBE | FLOW |IDIMENSIONS|ANGLE| VALUES |HEIGHT M|PRESSURES BARS
Pipe|Startc|Size Typel L/min | Length VJIDir. | Eg.len Btart Btart Frict
no | End |Bore 'C'| Vel mfs |[EL T VT |Elope| mbar/m End | End Static
1 1 25mm CF 23.8 0.530 120 J.000 1.220 -0.009
2 28.20 150 2.2 1 o 0. J.000 1.211 +40.000
2 2 25mm CF 33.8 2.400 Up J.000 1.211 -0.043
3 28.20 150 2.2 1 0 50. 2.400 0.933 -0.235
3 3 25mm CE 83.8 3.000 50 2.400 0.933 -0.0%54
4 28.20 150 2.2 1 0 0. 17.8 2.400 0.8B80 +0.000
4 4 25mm CE 33.8 1.300 o 1.30 2.400 0.B8O0 -0.023
5 28.20 150 2.2 1 0 0. 17.8 2.400 0.B58 +0.000
5 5 25mm CF 23.8 2 4ed 270 Z_4e 2._4040 0.8B56 -0.044
g 28_20 150 2.2 1 0 0. 17.8 2._4040 0.812 +40.000
3 g 25mm CF 33.8 2.400 Up 40 2.400 1.812 -0.043
7 28.20 150 2.2 1 0 S0 17.8 4.800 1.534 -0.235
7 7 25mm CF 33.8 2.410 50 Zz.41 4_800 a. -0.043
5 28.20 150 2.2 1 0 0. 17 4.800 J. +0.3040
8 B 25mm CE 33.8 1.8g0 o 1.8k 4_B0D J. -0.033
] 28.20 150 2.2 1 0 0. 17.8 4_8B00 0.458 +0.000
5 5 25mm CE 41.189 1.250 50 1.25 4_B0D 0.458 -0.00&
10 28.20 150 1.1 1 1 0. 4.5 4_800 0.452 +0.000
10 10 25mm CF 41.89 0.300 0.30 4.800 1.452 -0.001
11 28.20 150 1.1 1 0 4.5 4.500 1.420 +40.02%9
11 ] 25mm CF 41.89 1.250 1.25 4.800 1.458 -0.006&
12 28.20 150 1.1 1 1 4.3 4.800 1.452 +40.000
1z 12 25mm CE 41 0.300 0.30 4_B0D 0.452 -0.001
13 28.20 150 1.1 1 0 4.3 4.500 0.480 +40.02%
FHC - Hydraulic Rnalysis Software — Ver: 1.5.0

By CANUIE LLP - Email infolfcanutesoft.com Web www.canutesoft.com

Program FHC
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Full Hydraulic Calculations Computer Printout Page No 4
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FEC - Hydraulic Enalysis Software — Ver: 1.5.0
By CANOTE LLP - Email infolcanutessft. com Web www canutesoft_com Prcgram FHC
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o dd‘ Y nm ya o’/’ a d
1. LLUUfﬂTaﬂQﬂiﬂ!VIU'luuliflﬂﬁﬂ@]ﬂﬁ%‘ll‘].lﬁﬂi\ilﬂﬁ@i

119

HAAIBDTIAIDINAZVYUIAVDI Mesh size

&HEAD CHID="house', TITLE='House Fire'/
&MESH 1JK=64,90,48, XB=0.00,6.40,0.00,9.0,0.00,4.80/

d‘ o o a =
HAANIZHSIAINNINITVIADN 480 N

&TIME T END=480.00/

saasnaanifveuromdsilflusuudiaes

&REAC ID ="'POLYURETHANE'
FYI ='C 6.3 H 7.1 NO_2.1, NFPA Handbook, Babrauskas'
SOOT_YIELD =0.10
N =1.0
C =63
CO_YIELD =0.02
H =7.1

O =21/

v o é’ Al
naadSinamnusounlviny Burner 1azu1ANHN Burner

&SURF ID="BURNER',
HRRPUA=1000.,

PART ID='smoke',
COLOR='RASPBERRY"

&VENT XB=2.90, 3.10, 6.00, 6.25, 0.50, 0.50,
SURF ID='"BURNER'
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HIAIMIMTHUABYNIAVBIN T

&PART ID='smoke', MASSLESS=TRUE., SAMPLING FACTOR=1 /&MESH

v
W QU W a

HAAIAIUHHINSANAIR I InOUHHT(Thermo Couple)

Q U

&DEVC XYZ=2.3,5.7,2.1, QUANTITY="TEMPERATURE'/
&DEVC XYZ=2.3,5.7,1.5, QUANTITY="TEMPERATURE'/
&DEVC XYZ=2.3,5.7,0.9, QUANTITY=TEMPERATURE'/

&DEVC XYZ=2.3,5.7,0.3, QUANTITY=TEMPERATURE'/

saasnaaNAveIaaNFlunuusIany

&MATL ID = 'FABRIC'
SPECIFIC HEAT  =1.0
CONDUCTIVITY ~ =0.1
DENSITY =100.0
N_REACTIONS =1
NU_FUEL = 1.

REFERENCE TEMPERATURE = 340.
HEAT _OF_REACTION = 3000.
HEAT_OF_COMBUSTION = 15000./

&MATL ID ='"FOAM'
SPECIFIC HEAT  =1.0
CONDUCTIVITY =0.05
DENSITY =40.0
N_REACTIONS =1
NU_FUEL =1.

REFERENCE_TEMPERATURE = 340.
HEAT OF REACTION = 1500.

HEAT OF COMBUSTION = 30000. /
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&MATL ID ='GYPSUM PLASTER'
CONDUCTIVITY =0.48
SPECIFIC HEAT = 0.84

DENSITY  =1440./

&MATL ID='"GYPSUM BOARD MATL,
SPECIFIC HEAT=0.84,
CONDUCTIVITY=0.4800,
DENSITY=1.4400000E003/

&MATL ID="CARPET MATL,
SPECIFIC_HEAT=9.00,
CONDUCTIVITY=0.1600,
DENSITY=750.00,

EMISSIVITY=1.00,
HEAT_OF_COMBUSTION=2.2300000E004,
N_REACTIONS=1,

HEAT OF REACTION=2.0000000E003,
NU FUEL=0.62,

N_T=1.00,

THRESHOLD TEMPERATURE=250.00,
N_S=1.00,

REFERENCE RATE=0.1000,

REFERENCE TEMPERATURE=100.00/

&MATL ID='SPRUCE_VIRGIN,
DENSITY=450.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,
EMISSIVITY=1.00,

N REACTIONS=I,
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HEAT OF REACTION=500.00,
NU_FUEL=0.50,

NU_RESIDUE=0.50,
RESIDUE='SPRUCE_CHAR/,

N_T=1.00,

THRESHOLD TEMPERATURE=360.00,
N_S=1.00,

REFERENCE RATE=0.1000,
REFERENCE TEMPERATURE=100.00/

&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/

&MATL ID='SPRUCE_CHAR,
DENSITY=120.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,

EMISSIVITY=1.00/

&MATL ID='"SPRUCE_FLOOR_VIRGIN',

DENSITY=450.00,
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CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,
EMISSIVITY=1.00,

N_REACTIONS=1,

HEAT OF REACTION=500.00,
NU_FUEL=0.50,

NU_RESIDUE=0.50,
RESIDUE='SPRUCE_FLOOR_CHAR/,
N_T=1.00,

THRESHOLD TEMPERATURE=360.00,
N_S=1.00,

REFERENCE_RATE=0.1000,

REFERENCE_TEMPERATURE=100.00/

&MATL ID='"SPRUCE_FLOOR_CHAR/,

DENSITY=120.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,
EMISSIVITY=1.00//

&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/

&SURF ID="CARPET,

RGB=153,204,255,

TEXTURE MAP="psm_carpet_blue.jpg’,
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TEXTURE_WIDTH=0.61,
TEXTURE_HEIGHT=0.61,
BACKING='EXPOSED',

MATL ID(1,1)='CARPET MATL,
MATL_MASS_FRACTION(1,1)=1.00,
THICKNESS(1)=6.0000000E-003/
BURN_AWAY = .TRUE.

PART ID = 'smoke' /
&SURF ID ='"UPHOLSTERY"'
COLOR ='PURPLE'

BURN _AWAY =.TRUE.
MATL _ID(1:2,1) ='FABRIC',FOAM'
THICKNESS(1:2) = 0.002,0.1
PART ID = 'smoke' /

&SURF ID='"SPRUCE),
RGB=128,51,26,
TEXTURE MAP="psm_woodl.jpg',
TEXTURE WIDTH=0.61,
TEXTURE _HEIGHT=0.61,
BACKING=EXPOSED',
MATL _ID(1,1:2)='SPRUCE_VIRGIN','Water',
MATL MASS FRACTION(1,1:2)=0.99,0.0100,
THICKNESS(1)=0.0280/
BURN AWAY =.TRUE.
PART ID = 'smoke' /

&SURF ID='"SPRUCE_FLOOR!,
RGB=128,51,26,
TEXTURE MAP="psm_wood2.jpg',
TEXTURE WIDTH=0.61,

TEXTURE HEIGHT=0.61,
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BACKING="EXPOSED/,
MATL_ID(1,1:2)="SPRUCE_FLOOR_VIRGIN', Water',
MATL_MASS_FRACTION(1,1:2)=0.99,0.0100,

THICKNESS(1)=0.0280/

&SURF ID ="WALL'
RGB =200,200,200
MATL ID ='GYPSUM PLASTER'

THICKNESS =0.012

o d
HAAININIAMHHIVRQUnsatMe U u(Obstruction)

&OBST XB=5.10,5.20,3.70,5.50,0.00,2.30, SURF_ID='GYPSUM BOARD Stairwell wall
&OBST XB=5.20,6.40,3.70,4.00,0.00,2.30, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD',GYPSUM BOARD',CARPET',GYPSUM BOARD',GYPSUM BOARDY Dining ->
basement

&OBST XB=3.60,5.10,3.70,3.80,2.00,2.30, SURF_ID='GYPSUM BOARD Dining/living
soffit

&OBST XB=5.20,6.40,4.00,4.25,0.00,2.20, SURF_ID6='GYPSUM BOARD','GYPSUM
BOARD',GYPSUM BOARD',CARPET',GYPSUM BOARD','CARPET'/ Stair

&OBST XB=5.20,6.40,4.25,4.50,0.00,2.00, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD',GYPSUM BOARD',CARPET')GYPSUM BOARD',CARPET" Stair[1]
&OBST XB=5.20,6.40,4.50,4.75,0.00,1.80, SURF_ID6='GYPSUM BOARD',’GYPSUM
BOARD','GYPSUM BOARD','CARPET',GYPSUM BOARD',/CARPET/ Stair[2]
&OBST XB=5.20,6.40,4.75,5.00,0.00,1.60, SURF_ID6='GYPSUM BOARD''GYPSUM
BOARD''GYPSUM BOARD','CARPET', GYPSUM BOARD','CARPET'/ Stair[3]
&OBST XB=5.20,6.40,5.00,5.25,0.00,1.40, SURF_ID6='GYPSUM BOARD',’GYPSUM
BOARD',GYPSUM BOARD','CARPET',GYPSUM BOARD',/CARPET/ Stair[4]
&OBST XB=5.20,6.40,5.25,5.50,0.00,1.20, SURF_ID6='GYPSUM BOARD','GYPSUM
BOARD',GYPSUM BOARD',/CARPET',GYPSUM BOARD','CARPET"/ Stair[5]
&OBST XB=5.20,6.40,5.50,5.75,0.00,1.00, SURF_ID6='GYPSUM BOARD','GYPSUM
BOARD','GYPSUM BOARD','CARPET',GYPSUM BOARD',/CARPET/ Stair[6]
&OBST XB=5.20,6.40,5.75,6.00,0.00,0.80, SURF_ID6='GYPSUM BOARD',’GYPSUM
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BOARD',GYPSUM BOARD',CARPET'/GYPSUM BOARD',CARPET Stair{7]
&OBST XB=5.20,6.40,6.00,6.25,0.00,0.60, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD'/GYPSUM BOARD',CARPET',GYPSUM BOARD',CARPET Stair[8]
&OBST XB=5.20,6.40,6.25,6.50,0.00,0.4000, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD'GYPSUM BOARD',CARPET',GYPSUM BOARD',CARPET Stair[9]
&OBST XB=5.20,6.40,6.50,6.75,0.00,0.2000, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD',GYPSUM BOARD',CARPET'/GYPSUM BOARD',CARPET Stair[10]
&OBST XB=0.60,2.60,4.00,4.20,0.3000,0.90, SURF_ID="UPHOLSTERY'"/ Back
&OBST XB=0.60,0.80,4.10,4.60,0.50,0.60, SURF_ID="UPHOLSTERY"/ Left arm
&OBST XB=2.40,2.60,4.10,4.60,0.50,0.60, SURF_ID="UPHOLSTERY"/ Right arm
&OBST XB=0.60,2.60,4.00,4.60,0.00,0.50, SURF_ID="UPHOLSTERY"/ Seat
&OBST XB=3.20,3.40,5.00,7.00,0.3000,0.90, SURF_ID="UPHOLSTERY'"/ Back
&OBST XB=2.70,3.20,5.00,5.20,0.50,0.60, SURF_ID="UPHOLSTERY"/ Left arm
&OBST XB=2.70,3.20,6.80,7.00,0.50,0.60, SURF_ID="UPHOLSTERY"/ Right arm
&OBST XB=2.70,3.40,5.00,7.00,0.00,0.50, SURF_ID="UPHOLSTERY?"/ Seat
&OBST XB=2.20,3.00,7.70,7.80,0.3000,0.80, SURF_ID="UPHOLSTERY"/ Back
&OBST XB=2.90,3.00,7.40,7.80,0.50,0.60, SURF_ID="UPHOLSTERY"/ Left arm
&OBST XB=2.20,2.30,7.40,7.80,0.50,0.60, SURF_ID="UPHOLSTERY'"/ Right arm
&OBST XB=2.20,3.00,7.30,7.80,0.00,0.50, SURF_ID="UPHOLSTERY?"/ Seat
&OBST XB=1.10,1.90,7.70,7.80,0.3000,0.80, SURF_ID="UPHOLSTERY'"/ Back
&OBST XB=1.80,1.90,7.40,7.80,0.50,0.60, SURF_ID="UPHOLSTERY"/ Left arm
&OBST XB=1.10,1.20,7.40,7.80,0.50,0.60, SURF_ID="UPHOLSTERY'"/ Right arm
&OBST XB=1.10,1.90,7.30,7.80,0.00,0.50, SURF_ID="UPHOLSTERY?"/ Seat
&OBST XB=5.00,6.00,0.60,2.10,0.70,0.80, SURF_ID='SPRUCE/ Table top

&OBST XB=5.00,5.10,0.60,0.70,0.00,0.70, SURF_ID='SPRUCE/ Obstruction
&OBST XB=5.00,5.10,2.00,2.10,0.00,0.70, SURF_ID='SPRUCE/ Obstruction[1]
&OBST XB=5.90,6.00,0.60,0.70,0.00,0.70, SURF_ID="SPRUCE'/ Obstruction[1]
&OBST XB=5.90,6.00,2.00,2.10,0.00,0.70, SURF_ID='SPRUCE/ Obstruction[1][1]
&OBST XB=4.70,5.10,4.10,5.60,0.00,0.70, SURF_ID='SPRUCE'/ Cabinet

&OBST XB=0.00,0.50,5.50,6.80,0.00,1.00, SURF_ID='SPRUCE/ Enter. Center
&OBST XB=0.00,1.07,0.00,0.3000,1.50,2.30, SURF_ID="SPRUCE!/ upper cabinet
&OBST XB=0.00,0.2667,0.3000,2.80,1.50,2.30, SURF_ID='SPRUCE/ upper cabinet
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&OBST XB=2.67,3.07,0.00,1.50,1.50,2.30, SURF_ID="SPRUCE"/ upper cabinet

&OBST XB=2.40,3.07,0.00,1.80,0.00,0.90, SURF_ID='SPRUCE'/ lower cabinet

&OBST XB=0.00,2.40,0.00,0.80,0.00,0.90, SURF_ID='SPRUCE'/ lower cabinet

&OBST XB=0.00,0.67,0.80,2.80,0.00,0.90, SURF_ID='SPRUCE'/ lower cabinet

&OBST XB=0.00,5.20,0.00,8.00,2.30,2.50, SURF_IDS='CARPET',GYPSUM
BOARD',GYPSUM BOARD// floor

&OBST XB=5.20,6.40,0.00,4.00,2.30,2.50, SURF_ID6='GYPSUM BOARD','GYPSUM
BOARD',GYPSUM BOARD','CARPET',GYPSUM BOARD','CARPET'/ floor

&OBST XB=5.20,6.40,2.40,3.00,2.50,4.80, SURF_ID='"GYPSUM BOARD'/ 2nd floor closet
wall

&OBST XB=5.10,5.20,4.30,8.00,2.50,4.80, SURF_ID='"GYPSUM BOARD'/ Master bedroom
wall

&OBST XB=5.20,6.40,6.30,8.00,2.30,4.80, SURF_ID='"GYPSUM BOARD'/ 2nd floor corner
&OBST XB=2.90,3.00,0.00,2.50,2.50,4.80, SURF_ID='"GYPSUM BOARD'/ Bedroom 1/2
wall

&OBST XB=3.00,4.00,2.40,2.50,2.50,4.80, SURF_ID='GYPSUM BOARD'/ Bedroom 1/2
wall

&OBST XB=0.00,4.00,3.50,4.40,2.50,4.80, SURF_ID='"GYPSUM BOARD'/ Bathroom
&OBST XB=4.00,5.10,4.30,4.40,4.40,4.80, SURF_ID='GYPSUM BOARD'/ Master bedroom
soffit

&OBST XB=4.00,5.20,2.40,2.50,4.40,4.80, SURF_ID="GYPSUM BOARD'/ Bedroom 1/hall
soffit

&OBST XB=3.90,4.00,2.50,3.50,4.40,4.80, SURF_ID="GYPSUM BOARD'/ Bedroom 2/hall
soffit

&OBST XB=5.20,6.40,5.30,5.55,3.20,4.80, SURF_ID='"GYPSUM BOARDY stairwell ceiling
&OBST XB=5.20,6.40,5.55,5.80,3.00,4.80, SURF_ID='"GYPSUM BOARDY/ stairwell
ceiling[1]

&OBST XB=5.20,6.40,5.80,6.05,2.80,4.80, SURF_ID='"GYPSUM BOARDY stairwell
ceiling[2]

&OBST XB=5.20,6.40,6.05,6.30,2.60,4.80, SURF_ID='"GYPSUM BOARDY/ stairwell

ceiling[3]

&OBST XB=3.10,3.60,1.00,1.60,2.50,3.50, SURF_ID="SPRUCE'/ Dresser
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&OBST XB=5.60,6.40,0.2000,1.80,2.50,2.80, SURF_ID='UPHOLSTERY'/ Bed

&OBST XB=2.30,2.80,1.00,1.60,2.50,3.50, SURF_ID="SPRUCE'/ Dresser

&OBST XB=0.00,0.80,0.2000,1.80,2.50,2.80, SURF_ID="UPHOLSTERY'/ Bed

&OBST XB=0.00,0.4000,5.70,7.30,2.50,3.30, SURF_ID='SPRUCE'/ Dresser

&OBST XB=1.20,2.60,4.30,6.20,2.50,2.80, SURF_ID="UPHOLSTERY'/ Bed

&OBST XB=4.60,5.00,5.70,6.80,2.50,3.50, SURF_ID="SPRUCE'/ Dresser

&OBST XB=0.00,6.40,8.00,8.10,0.00,4.80, SURF_ID="GYPSUM BOARD'/ Wall

&OBST XB=0.00,3.60,2.80,3.80,0.00,2.30, SURF_ID='"GYPSUM BOARD'/ Living/kitchen

wall

saaIinEIvealsze

&HOLE XB=5.40,6.30,8.00,8.10,0.00,1.90/ Door

HEAAIAMHUIFOI(Vent)I199

&VENT SURF_ID='CARPET', XB=0.00,6.40,3.80,8.00,0.00,0.00/ Living Room

&VENT SURF_ID='SPRUCE_FLOOR', XB=0.00,6.40,0.00,3.80,0.00,0.00, RGB=255,153,0/
Kitchen

&VENT MB="YMIN',SURF ID='OPEN'/

&VENT MB="YMAX',SURF ID="OPEN'/

td' Y =
HaNNANADINIIANHI

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

&BNDF QUANTITY="WALL TEMPERATURE'
&SLCF QUANTITY="TEMPERATURE', PBY=6.00/
&SLCF QUANTITY='TEMPERATURE', PBZ=1.50/
&SLCF QUANTITY='TEMPERATURE', PBX=3.10/
&SLCF QUANTITY="TEMPERATURE', PBX=5.80/

&SLCF QUANTITY="visibility', PBX=5.80/
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14
a o

o A 9 a o
2. HuudaeInsaUNtIUANfIsTUUaUSUna s

HAAIBDTIAIDINAZVYUIAVDI Mesh size

&HEAD CHID="house', TITLE="House Fire Sprinkler'/
&MESH 1JK=64,90,48, XB=0.00,6.40,0.00,9.0,0.00,4.80/

d‘ o o a =
HAANIZHSIAINTNINITIADY 480 I N

&TIME T _END=480.00/

sansnaanifveuronadsilflusuudiaes

&REAC ID ='POLYURETHANE'
FYI ='C 6.3 H 7.1 NO_2.1, NFPA Handbook, Babrauskas'
SOOT_YIELD =0.10
N =1.0
C =6.3
CO_YIELD =0.02
H =17.1
) =21/

v o é’ Al
naalSinamnusounlviny Burner 1azu1ANHN Burner

&SURF ID='"BURNER,

HRRPUA=1000.,

PART ID='smoke',

COLOR="RASPBERRY"

&VENT XB=2.90, 3.10, 6.00, 6.25, 0.50, 0.50, SURF_ID="BURNER', CTRL_ID='CTRLY

Burner

HEAIMIMHUABYNIAVDINTHIAATBDINN

&PART ID="smoke', MASSLESS=TRUE., SAMPLING_FACTOR=1 /&MESH
&PART ID="water drops', WATER=TRUE.,
QUANTITIES(1:3)="DROPLET DIAMETER'/'DROPLET TEMPERATURE',DROPLET AGE,
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DROPLETS_PER_SECOND=4000, DIAMETER=700., SAMPLING_FACTOR=1/

v
W QU W a

HAAIAIUHHINSANAIR I InaUHHT(Thermo Couple)

Q U

&DEVC XYZ=2.3,5.7,2.1, QUANTITY="TEMPERATURE'/
&DEVC XYZ=2.3,5.7,1.5, QUANTITY="TEMPERATURE'/
&DEVC XYZ=2.3,5.7,0.9, QUANTITY=TEMPERATURE'/
&DEVC XYZ=2.3,5.7,0.3, QUANTITY=TEMPERATURE'/

saasnaaNAve IaaNFlunuusIany

&MATL ID = 'FABRIC'
SPECIFIC HEAT  =1.0
CONDUCTIVITY ~ =0.1
DENSITY =100.0
N_REACTIONS =1
NU_FUEL = 1.

REFERENCE_TEMPERATURE = 340.
HEAT _OF_REACTION = 3000.
HEAT_OF_COMBUSTION = 15000./

&MATL ID ='FOAM'
SPECIFIC_ HEAT  =1.0
CONDUCTIVITY =0.05
DENSITY =40.0
N_REACTIONS =1
NU_FUEL =1.

REFERENCE_TEMPERATURE = 340.
HEAT OF REACTION = 1500.

HEAT OF COMBUSTION = 30000. /

&MATL ID ='GYPSUM PLASTER'
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CONDUCTIVITY =0.48
SPECIFIC HEAT = 0.84

DENSITY  =1440./

&MATL ID='"GYPSUM BOARD MATL,
SPECIFIC HEAT=0.84,
CONDUCTIVITY=0.4800,
DENSITY=1.4400000E003/

&MATL ID="CARPET MATL,
SPECIFIC_HEAT=9.00,
CONDUCTIVITY=0.1600,
DENSITY=750.00,

EMISSIVITY=1.00,

HEAT OF_COMBUSTION=2.2300000E004,
N_REACTIONS=1,
HEAT_OF_REACTION=2.0000000E003,
NU FUEL=0.62,

N_T=1.00,

THRESHOLD TEMPERATURE=250.00,
N_S=1.00,

REFERENCE_RATE=0.1000,

REFERENCE TEMPERATURE=100.00/

&MATL ID='SPRUCE_VIRGIN!,
DENSITY=450.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,
EMISSIVITY=1.00,
N_REACTIONS=1,

HEAT OF REACTION=500.00,
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NU_FUEL=0.50,

NU_RESIDUE=0.50,
RESIDUE='SPRUCE_CHAR,

N_T=1.00,

THRESHOLD TEMPERATURE=360.00,
N_S=1.00,

REFERENCE RATE=0.1000,
REFERENCE TEMPERATURE=100.00/

&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/

&MATL ID='SPRUCE_CHAR,
DENSITY=120.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,

EMISSIVITY=1.00/

&MATL ID='"SPRUCE_FLOOR_VIRGIN',
DENSITY=450.00,

CONDUCTIVITY=0.1600,
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SPECIFIC_HEAT=0.68,
EMISSIVITY=1.00,

N_REACTIONS=1,

HEAT OF REACTION=500.00,
NU_FUEL=0.50,

NU_RESIDUE=0.50,
RESIDUE='SPRUCE_FLOOR_CHAR/,
N_T=1.00,

THRESHOLD TEMPERATURE=360.00,
N_S=1.00,

REFERENCE_RATE=0.1000,

REFERENCE TEMPERATURE=100.00/

&MATL ID='"SPRUCE_FLOOR_CHAR/,

DENSITY=120.00,
CONDUCTIVITY=0.1600,
SPECIFIC_HEAT=0.68,
EMISSIVITY=1.00//

&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/

&SURF ID='CARPET,

RGB=153,204,255,
TEXTURE MAP="psm_carpet_blue.jpg’,
TEXTURE WIDTH=0.61,

TEXTURE HEIGHT=0.61,
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BACKING="EXPOSED',

MATL_ID(1,1)='CARPET MATL,

MATL _MASS_FRACTION(1,1)=1.00,

THICKNESS(1)=6.0000000E-003/

BURN AWAY =.TRUE.

PART ID = 'smoke' /
&SURF ID ='UPHOLSTERY"
COLOR ='PURPLE'

BURN AWAY =.TRUE.

MATL ID(1:2,1) = 'FABRIC',FOAM'

THICKNESS(1:2) = 0.002,0.1
PART ID = 'smoke' /

&SURF ID='"SPRUCE),
RGB=128,51,26,
TEXTURE MAP="psm_woodl.jpg',
TEXTURE WIDTH=0.61,
TEXTURE HEIGHT=0.61,

BACKING="EXPOSED',

MATL_ID(1,1:2)='SPRUCE_VIRGIN',' Water',

MATL MASS FRACTION(1,1:2)=0.99,0.0100,

THICKNESS(1)=0.0280/
BURN AWAY =.TRUE.
PART ID = 'smoke' /

&SURF ID='"SPRUCE_FLOOR!,
RGB=128,51,26,
TEXTURE MAP="psm_wood2.jpg',
TEXTURE_ WIDTH=0.61,
TEXTURE HEIGHT=0.61,

BACKING='EXPOSED/,

MATL ID(1,1:2)='SPRUCE_FLOOR_VIRGIN','Water',
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MATL MASS FRACTION(1,1:2)=0.99,0.0100,

THICKNESS(1)=0.0280/

&SURF ID ="WALL'
RGB =200,200,200
MATL ID ='GYPSUM PLASTER'

THICKNESS =0.012

) d
BAAINIS NI WUV IR UNsalMEl N U(Obstruction)

&OBST XB=5.10,5.20,3.70,5.50,0.00,2.30, SURF_ID='"GYPSUM BOARD Stairwell wall
&OBST XB=5.20,6.40,3.70,4.00,0.00,2.30, SURF_ID6='GYPSUM BOARD',’GYPSUM
BOARD''GYPSUM BOARD','CARPET',GYPSUM BOARD','GYPSUM BOARD/ Dining ->
basement

&OBST XB=3.60,5.10,3.70,3.80,2.00,2.30, SURF_ID='GYPSUM BOARD Dining/living
soffit

&OBST XB=5.20,6.40,4.00,4.25,0.00,2.20, SURF_ID6='GYPSUM BOARD''GYPSUM
BOARD',GYPSUM BOARD',CARPET',GYPSUM BOARD','CARPET'/ Stair

&OBST XB=5.20,6.40,4.25,4.50,0.00,2.00, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD',GYPSUM BOARD',CARPET'/GYPSUM BOARD',CARPET" Stair[1]
&OBST XB=5.20,6.40,4.50,4.75,0.00,1.80, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD',GYPSUM BOARD',/CARPET',GYPSUM BOARD',CARPET"/ Stair[2]
&OBST XB=5.20,6.40,4.75,5.00,0.00,1.60, SURF_ID6='GYPSUM BOARD''GYPSUM
BOARD','GYPSUM BOARD','CARPET', GYPSUM BOARD','CARPET'/ Stair[3]
&OBST XB=5.20,6.40,5.00,5.25,0.00,1.40, SURF_ID6='GYPSUM BOARD',’GYPSUM
BOARD','GYPSUM BOARD','CARPET',GYPSUM BOARD',/CARPET/ Stair[4]
&OBST XB=5.20,6.40,5.25,5.50,0.00,1.20, SURF_ID6='GYPSUM BOARD''GYPSUM
BOARD',GYPSUM BOARD',/CARPET',GYPSUM BOARD','CARPET"/ Stair[5]
&OBST XB=5.20,6.40,5.50,5.75,0.00,1.00, SURF_ID6='GYPSUM BOARD','GYPSUM
BOARD','GYPSUM BOARD','CARPET',GYPSUM BOARD',/CARPET/ Stair[6]
&OBST XB=5.20,6.40,5.75,6.00,0.00,0.80, SURF_ID6='GYPSUM BOARD',’GYPSUM
BOARD',GYPSUM BOARD',/CARPET',GYPSUM BOARD','CARPET"/ Stair[7]
&OBST XB=5.20,6.40,6.00,6.25,0.00,0.60, SURF_ID6='GYPSUM BOARD''GYPSUM
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BOARD',GYPSUM BOARD',CARPET'/GYPSUM BOARD',CARPET Stair[8]
&OBST XB=5.20,6.40,6.25,6.50,0.00,0.4000, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD'/GYPSUM BOARD',CARPET',GYPSUM BOARD',CARPET" Stair[9]
&OBST XB=5.20,6.40,6.50,6.75,0.00,0.2000, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD'/GYPSUM BOARD',CARPET',GYPSUM BOARD'CARPET' Stair[10]
&OBST XB=0.60,2.60,4.00,4.20,0.3000,0.90, SURF_ID="UPHOLSTERY"/ Back
&OBST XB=0.60,0.80,4.10,4.60,0.50,0.60, SURF_ID="UPHOLSTERY"/ Left arm
&OBST XB=2.40,2.60,4.10,4.60,0.50,0.60, SURF_ID="UPHOLSTERY'"/ Right arm
&OBST XB=0.60,2.60,4.00,4.60,0.00,0.50, SURF_ID="UPHOLSTERY?"/ Seat
&OBST XB=3.20,3.40,5.00,7.00,0.3000,0.90, SURF_ID="UPHOLSTERY'"/ Back
&OBST XB=2.70,3.20,5.00,5.20,0.50,0.60, SURF_ID="UPHOLSTERY"/ Left arm
&OBST XB=2.70,3.20,6.80,7.00,0.50,0.60, SURF_ID="UPHOLSTERY'"/ Right arm
&OBST XB=2.70,3.40,5.00,7.00,0.00,0.50, SURF_ID="UPHOLSTERY?"/ Seat
&OBST XB=2.20,3.00,7.70,7.80,0.3000,0.80, SURF_ID="UPHOLSTERY'"/ Back
&OBST XB=2.90,3.00,7.40,7.80,0.50,0.60, SURF_ID="UPHOLSTERY"/ Left arm
&OBST XB=2.20,2.30,7.40,7.80,0.50,0.60, SURF_ID="UPHOLSTERY"/ Right arm
&OBST XB=2.20,3.00,7.30,7.80,0.00,0.50, SURF_ID="UPHOLSTERY"/ Seat
&OBST XB=1.10,1.90,7.70,7.80,0.3000,0.80, SURF_ID="UPHOLSTERY'"/ Back
&OBST XB=1.80,1.90,7.40,7.80,0.50,0.60, SURF_ID="UPHOLSTERY"/ Left arm
&OBST XB=1.10,1.20,7.40,7.80,0.50,0.60, SURF_ID="UPHOLSTERY'"/ Right arm
&OBST XB=1.10,1.90,7.30,7.80,0.00,0.50, SURF_ID="UPHOLSTERY"/ Seat
&OBST XB=5.00,6.00,0.60,2.10,0.70,0.80, SURF_ID='SPRUCE/ Table top
&OBST XB=5.00,5.10,0.60,0.70,0.00,0.70, SURF_ID="SPRUCE/ Obstruction
&OBST XB=5.00,5.10,2.00,2.10,0.00,0.70, SURF_ID='SPRUCE'/ Obstruction[1]
&OBST XB=5.90,6.00,0.60,0.70,0.00,0.70, SURF_ID="SPRUCE'/ Obstruction[1]
&OBST XB=5.90,6.00,2.00,2.10,0.00,0.70, SURF_ID='SPRUCE/ Obstruction[1][1]
&OBST XB=4.70,5.10,4.10,5.60,0.00,0.70, SURF_ID="SPRUCE'/ Cabinet

&OBST XB=0.00,0.50,5.50,6.80,0.00,1.00, SURF_ID='SPRUCE Enter. Center
&OBST XB=0.00,1.07,0.00,0.3000,1.50,2.30, SURF_ID="SPRUCE!/ upper cabinet
&OBST XB=0.00,0.2667,0.3000,2.80,1.50,2.30, SURF_ID="SPRUCE/ upper cabinet
&OBST XB=2.67,3.07,0.00,1.50,1.50,2.30, SURF_ID='SPRUCE/ upper cabinet
&OBST XB=2.40,3.07,0.00,1.80,0.00,0.90, SURF_ID='SPRUCE/ lower cabinet
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&OBST XB=0.00,2.40,0.00,0.80,0.00,0.90, SURF_ID='SPRUCE'/ lower cabinet

&OBST XB=0.00,0.67,0.80,2.80,0.00,0.90, SURF_ID='SPRUCE'/ lower cabinet

&OBST XB=0.00,5.20,0.00,8.00,2.30,2.50, SURF_IDS='CARPET',GYPSUM
BOARD',GYPSUM BOARD'/ floor

&OBST XB=5.20,6.40,0.00,4.00,2.30,2.50, SURF_ID6='GYPSUM BOARD',GYPSUM
BOARD',GYPSUM BOARD',CARPET',GYPSUM BOARD',CARPET floor

&OBST XB=5.20,6.40,2.40,3.00,2.50,4.80, SURF_ID='"GYPSUM BOARD'/ 2nd floor closet
wall

&OBST XB=5.10,5.20,4.30,8.00,2.50,4.80, SURF_ID='"GYPSUM BOARD'/ Master bedroom
wall

&OBST XB=5.20,6.40,6.30,8.00,2.30,4.80, SURF_ID='"GYPSUM BOARD'/ 2nd floor corner
&OBST XB=2.90,3.00,0.00,2.50,2.50,4.80, SURF_ID='"GYPSUM BOARD'/ Bedroom 1/2
wall

&OBST XB=3.00,4.00,2.40,2.50,2.50,4.80, SURF_ID='"GYPSUM BOARD'/ Bedroom 1/2
wall

&OBST XB=0.00,4.00,3.50,4.40,2.50,4.80, SURF_ID='"GYPSUM BOARD'/ Bathroom
&OBST XB=4.00,5.10,4.30,4.40,4.40,4.80, SURF_ID='"GYPSUM BOARD'/ Master bedroom
soffit

&OBST XB=4.00,5.20,2.40,2.50,4.40,4.80, SURF_ID='"GYPSUM BOARD'/ Bedroom 1/hall
soffit

&OBST XB=3.90,4.00,2.50,3.50,4.40,4.80, SURF_ID="GYPSUM BOARD'/ Bedroom 2/hall
soffit

&OBST XB=5.20,6.40,5.30,5.55,3.20,4.80, SURF_ID="GYPSUM BOARDY stairwell ceiling
&OBST XB=5.20,6.40,5.55,5.80,3.00,4.80, SURF_ID='"GYPSUM BOARDY/ stairwell
ceiling[1]

&OBST XB=5.20,6.40,5.80,6.05,2.80,4.80, SURF_ID='"GYPSUM BOARDY/ stairwell
ceiling[2]

&OBST XB=5.20,6.40,6.05,6.30,2.60,4.80, SURF_ID='"GYPSUM BOARDY stairwell
ceiling[3]

&OBST XB=3.10,3.60,1.00,1.60,2.50,3.50, SURF_ID="SPRUCE'/ Dresser

&OBST XB=5.60,6.40,0.2000,1.80,2.50,2.80, SURF_ID="UPHOLSTERY'/ Bed

&OBST XB=2.30,2.80,1.00,1.60,2.50,3.50, SURF_ID="SPRUCE'/ Dresser
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&OBST XB=0.00,0.80,0.2000,1.80,2.50,2.80, SURF_ID='UPHOLSTERY'/ Bed

&OBST XB=0.00,0.4000,5.70,7.30,2.50,3.30, SURF_ID='"SPRUCE'/ Dresser

&OBST XB=1.20,2.60,4.30,6.20,2.50,2.80, SURF_ID="UPHOLSTERY'/ Bed

&OBST XB=4.60,5.00,5.70,6.80,2.50,3.50, SURF_ID='SPRUCE'/ Dresser

&OBST XB=0.00,6.40,8.00,8.10,0.00,4.80, SURF_ID='"GYPSUM BOARD'/ Wall

&OBST XB=0.00,3.60,2.80,3.80,0.00,2.30, SURF_ID="GYPSUM BOARD'/ LV/kitchen wall

saaIirEIvealsze

&HOLE XB=5.40,6.30,8.00,8.10,0.00,1.90/ Door

HEAAIAWHUIFOI(Vent)pI199

&VENT SURF_ID='CARPET', XB=0.00,6.40,3.80,8.00,0.00,0.00/ Living Room

&VENT SURF_ID='SPRUCE_FLOOR', XB=0.00,6.40,0.00,3.80,0.00,0.00, RGB=255,153,0/
Kitchen

&VENT MB="YMIN',SURF ID='OPEN'/

&VENT MB="YMAX',SURF ID='OPEN'/

A c% = d
!!ﬂﬂﬂﬂmﬁﬂlﬁﬂﬂl@ﬁﬂ’)ﬁﬂi@!ﬂﬁ@ﬁ

&PROP ID='K-60.5', QUANTITY='SPRINKLER LINK TEMPERATURE', RTI=35.,

C FACTOR=0.0, ACTIVATION_TEMPERATURE=68.0, OFFSET=0.10,
OPERATING PRESSURE =0.74, PART ID='water drops', FLOW_RATE=52.1,
DROPLET VELOCITY=10., SPRAY ANGLE=80.0,80.0, SMOKEVIEW _ID='sprinkler

pendent'

o Y a gs v} = d
gaaamruINaanITIalsunaas

&DEVC XYZ=1.38 5.95 2.2, PROP_ID="K-4.9', ID="Sprinkler_1',/
&DEVC XYZ=3.93 5.95 2.2, PROP_ID='K-4.9', ID="Sprinkler 2',/
&DEVC XYZ=1.552.00 2.2, PROP_ID="K-4.9', ID="Sprinkler_3',/
&DEVC XYZ=4.70 2.00 2.2, PROP_ID="K-4.9', ID="Sprinkler_4',/

&DEVC XYZ=1.35 5.95 4.6, PROP_ID='K-4.9', ID='Sprinkler 5',/
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&DEVC XYZ=3.85 5.95 4.6, PROP_ID='K-4.9', ID='Sprinkler 6',/
&DEVC XYZ=1.45 2.00 4.6, PROP_ID='K-4.9', ID='Sprinkler 7',/
&DEVC XYZ=4.6 1.25 4.6, PROP_ID='K-4.9', ID="Sprinkler 8'/

HAAINS Set 1IN IHgALAoaNAINUANFDUYDI Burner 1 300 I

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

&RAMP ID='CTRL_RAMP', T=300.25, F=-1.00/

&DEVC ID="TIME', QUANTITY="TIME', XY Z=0.00,0.00,0.00/

&CTRL ID="CTRL', FUNCTION_TYPE='CUSTOM', RAMP ID='CTRL RAMP"',
LATCH=.FALSE.,INPUT_ID="TIME/

d‘ Y =
HaANNANADIN1IANHYI

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

&BNDF QUANTITY="WALL TEMPERATURE

&SLCF QUANTITY=TEMPERATURE', PBY=6.00/
&SLCF QUANTITY="TEMPERATURE', PBZ=1.50/
&SLCF QUANTITY="TEMPERATURE', PBX=3.10/
&SLCF QUANTITY="TEMPERATURE!', PBX=5.80/

&SLCF QUANTITY="visibility', PBX=5.80/
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Fire & Building
Products

Technical Services: Te!: (B00) 381-0312 / Fax: (BDD) 7

B1-5500

rapidresponse

HomE FIRE SPRINKLER SYSTEM

Series LFIl Residential
Pendent Sprinklers

4.9 K-factor

General
Description

The Series LFI [TY2234) Residential
Pendent Sprinklers are decorative,
fast response. frangib'e bulb sprin-
klers designed for use in residential
opocupancies such as homes, apar-
ments, dormitories, and hotels. When
aesthetics and optimized flow charac-
teristics are the major consideration,
the Series LFI {TY2234) should be the
first choice.

The Serigs LFIl are to be used in wet
pipe residential sprinkler systems for
one- and two-family dwellings and mo-
bi‘e hemes per NFPA 130; wet ppe
residential sprinkler systems for resi-
dential eccupancies up to and includ-
ing four stories in height per NFPA
13R: or, wet pipe sprink’er systems for
the residentia ffnrtinns of any occu-
pancy per MFPA 13

The Series LFII (TY2234) has a 48
(T0,8) K-factor that provides the re-
qu red residential flow rates atreduced
pressures, enzbling smaller pipe sizes
and water supply reguirements.

The recessed wersion of the Series
LFIl {T¥2234) is intended for use in
arzas with finished ceflings. It employs
a iwo-piece Style 20 Recessed Es-
cutcheon. The Recessed Escutcheon
provides 104 inch (6,4 mm) of recessed

IMPORTANT
Always refer to Technical Data
Sheet TFPTO0 for the INSTALLER
WARNING™ that prowides cautions
with resgect 1o handliing and instal-
lation of sprinkler systems and com-
ponents. Improper handling and in-
n can permanently damage
a sprinkler system or its compo-
nents and cause the sprinkler fo fail
to operate in 3 fire sifuation or cause
if to operate prematuraly.

adjustment or up to 172 inch (12,7 mm)
of total adjustment from the flush ceil-
ing positien. The adjustment provided
by the Recessed Escutcheon reduces
the accuracy to which the pipe nipples
to the sprinklers must be cut.

The Series LFI (TY2234) has besn
designed with heat sensitivity and
water distribution characteristics
prowven to help in the control of residen-
tal fires and 1o improve the chance for
occupants to escape or be evacuated.

WARNINGS

The Senes LFIf (TY2234) Residential
ers described her

nstalled and maintained i
nce with this document, as
w-:'- as with the applicable standards
of the National Fire Frotection Asso-
ciation, in addition fo the standards of
any other authorities having jurisdic-
tion. Failure to do so may impair the
performance of these devices.

The owner is respansible for mainiain-
ing their fire protection system and de-
vices in proper opel rating condition.
The ir g contractor or sprinkler
manu‘acru er should be contacted
with any questions.

SprinklerMMlodel
Identification
Number

5IN TY2234
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Minimum Flow = and Minimum Flow U and Minimum Flow {t and

Magimum | Mazimum | Resldual Frassurs Resloual Pregsure Resldual Pressurs
C DVETaga SFEG"‘IH For Horlzontal EB""‘IE Flzlr-sh:lpﬂ{l Em”ﬂg For Ell}l}ﬂd EB”"‘IE

&g il Ft. [{Max. 2 Inch Rise |Graatar Than 2 Inch Rlss {Graater Than 4 Inch Rlsa

FL x F. () for 12 Inch Run) | Up To Max. 4 Inch Risa for 12 Inch Runj | Up To Max_ 8 Inch Risa for 12 Inch Run)

(m x m) 155°FIES"C or 155°FisB*C 1THFITEC 155°FIEE"C TS FITI G

1TFFTI°C

12x12 12 13 GPM (49,2 LPM) | 13 GPM (49,2 LPM) | 17 GPM (64,3 LPM] | 13 GPW (45,2 LK) | 17 GPM (82,3 LPM)
37237 (37 7.0 psl (0,46 bar] TOpsi0déan | 120psl0E3bar) | TOpsl (D43 bar) | 12.0psl (0,33 bar)

1dx14 14 13 GPM (49,2 LPM) | 13 GPM (49,2 LPM) | 17 GPM (64,3 LPM] | 13 GPW (45,2 LK) | 17 GPM (82,3 LPM)
4.3x4.3) (4.3} 7.0 psl {0,4E bar) 7.0 psl (0,46 bar) 120 psl {0,E3 bar) 7.0 psl (0,43 bar) 12.0 psl (0,33 bar)

16x 15 16 13 GPM (49,2 LPM) | 13 GPM (43,2 LPM) | 17 GPM (64,3 LPM) | 13 GPM (48,2 LK) | 17 GPM (84,3 LPM)
(4.3x49) (4.5} 7.0 psl (0,48 bar) 7.0 psl (0,48 bar} 12.0 psl {0,E3 bar) 7.0 psl (0,43 bar) 12.0 psl (0,33 t«ar-

1Gx 18 18 17 GPM (82,3 LPM) | 17 GPM (B£,3 LPM) | 17 GPM (64,3 LPM) | 17 GPM (64,3 LPK) | 17 GPM (82,3 LPM)
55x55)| (55 120psl (3,33 bar) | 120psl {083 bar) | 120psl (083 bar) | f20psi(0,E3bar) | 120psl (0,33 bar)

20x20 21 20 GPM (75,7 LPM) | 20 GPM (73,7 LPM) | 20 GPM (TE.7 LPM) [ 21 GPM (75,5 LPK) [ 22 GPM (33,3 LPM)
E1x61)|  (6.1] 167 el (1.150ar) | 167 psl(1.156ar) | 16.7pal (1,15 bar) | 184 psl (1,27 oar) | 20.2 pel (1,39 tar)

(a) For coverage area dimenslons less than or between thoss Indic

nighes? coverage area for which hydraullc design coiterla are stated.

(b) Requirement Is based on minimum flow In GPM (LPM) from each sprinkler. The aseoclated residual pressures are calculated
using the nominal K-faclor. Reter to Hydraulle Design Criterla Sectian

NFFA 130 AND NFFA 13R WET PIPE RYDRAULIC DESIGN CRITERIA FOR THE SERIES LFIT (TY2234)
RESIDENTIAL PENDENT AND RECESSED PENDENT SPRINKLERS

n for getalls
TABLE A

ated, It Is necessary to ug2 the minimwm required fiow for the next

Technical
Data

Approvals:
UL and C-UL Listed. NYC Approwved
under MEA 24-02-E.

Maximum Working Pressure:

175 psi (12,1 bar)

Discharge Coefficient:

K =49 GPMips2 (70,8 LPM/bart2)

Temperature Rating:
155°F/38°C or 1T5°FITEC
Finishes:

White Polyester Coated,
Chrome ZJIa'.ed, or Matural Brass

Physical Characteristics:
Frame .

Butien . .
Sealing -555er1l:-l'_.' ..

. Berylium Nickel wiTeflont

. Brass
Bronze

EL.I b . . 3 mm dia. Glass
C:lrrpress on Serew . . Bronze
Ceflector . Bronze

Ejection Spring . . Btainless Steel
TCOuPont Registersd Trademark

Operation

The glass Bu'b contains a fluid that
expands when exposed 1o heat. When
the rated temperature is reached, the
fluid expands sufficiently to shatier the
glass Bulb allowing the sprinkler o
activate and flow water.

Design
Criteria

The Series LFII [TY2234) Residential
Pendent Sprinklers are UL and C-UL
Listed for installation in accordance
with the fellowing criteria.

NOTE

When conditions exist that are outside
the scope of the prowided criteria, refer
to the Resigential Sprnkier Design
GFuide TFP400 for the manufacturer’s
recommendations that may be accept-
able to the local Avthority having Juris-
diction.

System Type. Only wet pipe systems
may be utilized.

Hydraulic Design. The minimum re-
guired sprinkler fiow rate for systems
designed to NFPA 130 or NFPA 13R
are gwen in Table & a5 a function of
temperature rafing and the mazimum
allowable coverage areas. The sprin-
kler flow rate is the minimum reguired
discharge from each of the total

number of “design sprinklers” as
specified m MFPA 130 or NFPA 13R.

For systems designed to NFPA 13 the
number of design sprinklers is io be
the four most "ydra,lljieal y demandng
sprinklers. The menirmurm reguired dis-
charge from each of the four sprinklers
is 1o be the greater of the following:

+ The flow rates gen in Table A for
MFP& 130 and 12R as a function of

temperature rating and the maxi-
mum a'lowable coverage arza.

-

A minimum discharge of 0.1 gom/sq.
fi. ower the “design area” comprised
of the four most hydraulically de-
manding sprinklers for the actual
coverage areas being protected by
the four sprinklers.

Cbstruction To Water Distribution.
Locations of sprinklers are to be in
accordance with the obsiruction rules
of NFPA 13 for residential sprinklers.

Operational Sensitivity.

+ For "Horzontal Ceilings” (maximurm
Zinch rize for 12 inch run), the sprin-
klers are to be installed with adefec-
for o ceiling distance of 1-3/8 to 4
nches or in the recessed position
using only the Style 20 Recessed
Escutcheon as shown in Figure 2.

NOTES
The “Beam Ceiing Design Cnfena
sechon siarting an Fage 4 pemmits de-
fector o celling distances up fo 15-34
inches,

-

So as to help avoid obstructions ::.
water distrbution, 2 mawmum 12 inch
defiector-io-celing distance /s pemi-
fed forNFPA 130 and NFPA 13R appl-
cations where the sprinklers are iocated
in ciosets,

+ For “Sloped Ceilings” (greater than
2 inch rise up to B inch rise for 12
nch run), the sprinklers are to be
nstalled with 3 defector o c=iling
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TFPT10, Page 33 of 44
(Refer to the General Description section on Page 1 before applying the spray pattern data.)
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13" % 42" (3.7 m 2 3.7 m) Maximum Coverage Area 14" x 14' (4.3 m x 4.3 m) Maximum Coverage Area
13 GPM (492 LPM) Flow 13 GPM (48.2 LPM) Flow
Sprirtkler, 2 (50 mm) Defactor-to-Ceifng Sprinkler, 2° (50 mm) Defecior-e-Cailing
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16" x 16" (4.9 m x 4.9 m) Maximum Coverage Area 18" % 18" (5.5 m 2 5.5 m) Maximum Coverage Area
13 GPM (40.2 LPM) Flow 17 GPM (64,3 LPM) Flow
Zprinkler, 2° (60 mm) Defecior4p-Cailing
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20 GPM (75.7 LPM) Flow

WALL WETTING PATTERNS

K=4.9 (K70), Residential
Pendent Sprinkler
SIN TY2234, Serigs LFIl




2. Domestic Shut off Valve
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Home FIRE SPRIMKLER SYSTERA

Model RSV-1 Residential Domestic Shutoff Valve

1 Inch (DN25)

For Dual Purpose Residential Water Supply

General
Description

The Rapid Response™, Mods| R5V-1
Residential Domestic Shutef Valves
are intended for use in dual-purpose
residential water supply i:-inE that
serves both domestic and NFPA 130
residental fire protection sprinkler
system nesds.

When a fire sprinkler cperates, the
REV-1 Valve will automatically shut off
water fiow to the domestic system and
divert the available water supply to the
fire sprinkler system. Conssquently,
when the R3V-1is utilized, the system
designer need not add the domestic
fiow demand to the fire sprinkler sys-
temn flow demand.

Use of the Model REV-1 Residental
Domestic Shutoff Valve should be con-
sidered when either the water supply
cannot adeguately provide for both the
domestic design demand and fire
sprinkler flow demand, or it is desir-
able io increase the effectiveness of
the fire sprinkler systern by auiomat-
izal'y shutting off demestic flow.

The REV-1 maximizes the effective
use of an existing water supply and,
thersfore. in areas with limied water
supplies, it may eliminate the need to
add costly pumps, pressurized ressr-
voirs, or electrically operated domestic
shufoff valves. The R3Y-1 has 3 buili-
in check valwe in the fire sprinkler sys-
tem gutlet that eliminates the need for
a separate check valve.  Also, the
REV-1 automatically resets, thereby
glimmnating the need for valve disas-
sembly after 3 fire sprinkler sysiem
test or operation.

The Mode! REV-1 Residential Domes-
iz Shutoff Valve is a redesignation of
the Gem Model F340 and Star Model
3370 Residential Domestic Shutcff
Valves.

WARNING

The Model RSV-T Resigential Domes-
tic Shuteff Valves described hersin
must be installad and maintained in
compliance with this document, as
well 35 with the applicable standards
of the Natenal Fire Protection Asso-
ciation, in gddition fo the standards of
any other authorifies hawing jurisdic-
tign. Failure to do so may impair the
performance of these devices.

The owner is rasponsible for maintain-
ing their fire protection system and de-
Wices In proger operating condition.
The installing contractor or sprinkler
manufacturer should be contacted
with any quastions.

Technical
Data

Approvals

The 1 inch (DN25) Model R5V-1 Resi-
dential Domestic Shutoff Valve is UL
and ULC Listed and is suitable for use
in water supply arrangements for resi-
dental fire sprinkler systems designed
per NFPA 130,

Maximum Pressure

175 psi (12,1 bar)

Pressure Loss

Figurz 4

Assembly
The Bedy, Top Cowver, and Bottom
Cover are bronze. The Piston, Differ-
entia’ Ring, and 5leeve ars glass rein-
forced Polyphenylene Oxide. The Up-
Eer Cap is brass. The C-rings are
una-M, while the Upper and Lower
Seals are are EPDM. The Spring, Up-
per Cap Screws, and Piston Screws
are stainless steel.

Weight
11 |bs. (5 kg)

Patents
U.5.A. 5,236,002




Design Criteria

The REV-1 must be instal'ed vertically
with the Water Supply Port at the bot-
torn, the Fire Sprinkler Port at the top,
and the Domeste Port at the side. The
typical arrangement is shown in Figure
1.

Local regulations conceming public
water supplies may require 3 backflow
prevention device, The design of the
REY-1 anticipates that the backflow
prevention device will be located in the
water supply upsirzam of the R3V-1
as shown in Figure 1. Should the local
regulations require the backflow pre-
vention device to be located in the fire
sprinkler ling  downstream  of the

SV-1, 3 by-pass perFigure 2 must be
installed.

NOTES

A check valve is not fo be installed
between the REV-1 and the fire sprin-
kizrs unless 3 by-pass per Figure 215
installed. Absence of the by-pass may
result in defeating the automatic resei-
fing capability of the REV-1.
installation of the by-pass defeats the
ahility of the R5V-1 1o perform as 3
check valve.

Minimum Water Supply Reguire-
ments. In order for the 1 Inch (OM25)
REV-1 Valve to automatically operate,
once a fire sprinkler operates, the fre
sprinkler system from the water main
te the most hydraulizally remate sprin-
kler must be designed fo provide a
minimum sing'e sprinkler flow of 12.5
GPM (47,3 LPM), when the supply
pressure at the main is at its minimum
expected value.

NOTES

The minimum singie sprinkler fow rate
of 12.5 GPM [47.3 LPM), required for
use with the R5V-1 Valve, doss not
fake prepedence over any more hy-
drawlically demanding single spnnkisr
flow rate specified for the residential
sprinklers baing unlized.

ftis mot necessary to take into ecount
the trickle flow through the RSW-1
Valve By-Pass Restrichon, info the do-
mestic system, when performing hy-
drawlic design calculations for the fire
sprinkler systam.
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FIRE SFRINKLER
GYSTEM PRESSURE
GAUGE

WATERFLOW
DETECTOR

MODEL RAN-1

WATER KL
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SUPPLY GATE METER CONTROL

(FIRE aunu;\:__tﬁ_r—f COMNECTION

RESIDEMTIAL DOMESTIC —LI »
SHUTOFF WALVE _JJ
(AUTOMATIC]

AUTOMATIC FIRE SPRINKLERE
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DRAIN AND FLOW

[ =~ TEET CONMECTION

ALARM TEST

TO DOMESTIC
SYSTEM

DOMESTIC CONTROL
WALVE

WALVE WALVE
r1 SUPPLY
4 PRESSURE
,.'" X[ § J GALIGE
A
= et
WATER BACEFLOW PREVENTER A
BUFPLY ;C-' REQUIRED BY AUTHORITY
OO v svvv77s S
EUFELY
MaIN
FIGURE 1
TYPICAL ARRANGEMENT
Operating
Pr]"clplﬂﬁ BY-FASE TO SFRINKLER
EQUNALENT ‘ SYETEM
The design of the R3W-1 Valve is such T""1'.:"|";‘£":""
that if there is 3 fire sprinkler cperation LT
during domestic usage, the REV-1 nD.,aLLTE%q Eéﬂgﬁg
Walwe will automatically shut of flow to TUBING
the domestic system and diert the
available water supply to the fre sprin-
kler system, meregyr eliminating the mmﬂgaﬂn
lower fiow inte the sprinkler system ’
that might otherwise be caused by
possible significant domestic water us-
age.
FEEN-1
When the REV-1 Valve is inthe normal
standby position as shown in Figure 3,
the Pision, assisted by the Spring, isin
the down position. With the Piston in
the down postion, the Fire Sprinkler
Seat permits the REV-1 to perform as
a conventional check valve, Also. with FIGURE 2
the Piston in the down position, water REQUIRED BY-FASS
is avai'able on demand through the EOR BACKFLOW PREVENTION
Domestic Flow Passage and out the IN THE FIRE SPRINKLER LINE
Domestic Port.
Upon cperation and a minimum design

water flow (i.e, 12.5 gpm)to the auto-
matic residential fire sprinkler system,
the Piston moves upward, With the
Piston in the wp position, any water




e o P

The contours of the Piston have been 1-Body TYPICAL S | EoAmm

specifical’y configured to minimize its -Top Cover \\

upward movement except under the "ﬁ‘“c l:

level of sustained fire sprinkler system 4-Uppe cap 13—, b=

flow resulting from operation of cne or - C-Ring,

more fire sprinklers. However, be- Caver

cause most fire sprinkler systems con- [Zreg'd) [ Ealli
tain air pockets, the Piston will tend to 5 gﬁf“' | 182, 8mm]
move momentarly upward if there s a ' Lppar Slesvs |
surge in supply pressure. The momen- - Gleave | A Y r

tary opening and reclosing of the Pis- 9 - Boring 8316 | S TTan

ton af the Fire Sprinkler Seat will trap b H‘

a portion of the pressure increase T e T T / (R,
within the fire sprinkler system. The 12 - Berew,

trapping of pressure increases within Fston |

the fire sprinkler system will help to Lo Bregd 4 :.,,p
reduce the possibility of a subsequent | 131 EoNem S 8 o)
surge in the supply pressure from 15 - C-Ring, r

causing the waterflow detector to sig- Lomer Shesye
na' a false alarm (unless 3 by-pass is
installed per Figurs 2).

As indicated above, domestic system
usage may reduce the pressure avail-
ab'e to the fire sprinkler system. How-
ever, when utilizing the R3V-1 Valve,
it is not necessary to take into account

WATER SUPPLY

the complex hydraulic medeling of the PORT
domestic systern that would otherwise
be required fo determine the minimum 154" 182 [ rami]
possible residual -:flnwinﬁ] ressure ——
that would be availzble to the fire sprin- RAMETER
kler system. FIGURE 2
Far operation of the RSYV-1 Valve, itis MODEL RSV-1 RESIDENTIAL DOMESTIC SHUTOFF VALVE
¢ —ASSEMBLY AND DIMENSIONS—
E" b
T0 FIRE T3 FIRE
SPRINKLERS SPRINKLERS
~___—~FIRE SPAINKLER S
PORT - — |4
/RLSTRETION LERESFRLER 0 N AT
.,-" : [ ~ SEN —\.._\..x iy ff"" ~,: -: /
! -FIRE SPRINKLER o P T VP
:.l ~ FLOW PI].I_:EI-I:-.IF.'-___. l _I).L y i_ 1 I_l
1Y " “{:'-.- I—r- ! F
._l._ L R .
DOMESTIC JOMESTIC
N = ] S
= DOMESTIC PORT 1T -
~———. DOMESTIC - T'n TEPRING
FLOW PASSAGE =" | i
—— DOMESTIC S5 AT — 4 Ly |
——— PISTON ASSEMBLY ™ | s
— SURPLY PORT — j:- I ‘
SUPPLY
E 3
STANDBY QOFERATED

FIGURE 3. STANDEY AND OPERATED POSITIONS FOR MODEL RSV-1 VALVE
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3. Riser Manifold
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Home FIRE SPRINKLER SYSTEM

Figure 513D (13D) and 513D/R (13DR) Riser Manifolds
1, 1-1/2, and 2 Inch (DN25, DN40, and DN50)
For NFPA 13D/13R Residential Sprinkler Systems

General

Description

The Riser Manifolds described in this
technizal data sheet provide the nec-
essary waterflow alarm, pressure
gauvge, and drain eguipment ina 5in%Ie
assembly for use in NFPA 120 or 138
residential sprinkler systems as fol-
lows:

MFPA 130
+ Figure 313D (120

1 Inch (DNZE)
Female Thread x Femala Thread

NFPA 130013R

+ Figure 5130/R (130/R)
1-112 Inch (DM40)
Male Thread x Female Thread
Male Thread x Male Thread

+ Figurz 5130/R (13D/R)
2 Inch {DNSD)
Groowe ¥ Groove
Male Thread x Groowe

The variety of sizes and end connec-
tions allow cost effective and easy
transition to check valves, control
valves, and system piping. The Riser
Manifolds may be instal'ed in either the
herizontal (flow switch on top) or verti-
cal iflow geing up).

WARNING

The Riser Manifolds described herein
must be installed and mainfained in
compliance with this document, as
well as with the applicable standards
of the Mational Fire Protection Asso-
ciation, in addition fo the standards of
any other authoriies having jurisdic-
tion. Failure fo do so may impair the
performance of these devices.

The owner is responsible for maintain-
ing their fire protection system and
vices in proper operating cond
The instaliing contractor or spr
manufacturer shouw!d be contacied
with any guestions.

Technical
Data

Approvals

The Figure 5130 (130) and 5130/R
[130/R) Riser Manifolds with a cover
tamper switch for the waterflow alarm
switch are UL Listed, ULC Listed, and
FM Approved.

The Figure 5130 (13D) and 5130/R
[130/R) Riser Manifolds without a
cover famper switch for the waterflow
alarm switch are UL Listed and FM
Approved.

Maximum Weorking Pressure

175 psi (12,1 bar)

Assembl

The manifold body of the Figurs 513 is
ductile iren. whereas the manifold
body of the Figurs 13 is cast iron. The
tewo assemblies are comgpletely inter-
changeable in function, application,
and end-fe-end laying length.

Finish

Red painted

Installation

The Riser Manifolds may be installzd
in gither the horizontal (flow switch on
top) or wertical (flow going up)l. The
inlet of the Riser Manifo'd may be di-
rectly connected fo a shut-off control
valve

NOTES
(1) Where applicable pipe thread
sealant is to be applied spanngly. Use
of a non-hardening pioe thread sealant
is recommeanded.

(2] Provisions for an alarm fest flow
must be made, The alarm fest fiow is
to be through an orifice having a flow
capacily equal fo or smaller than the
smallest onfice sprinklerin the systam.
One of two options can be considersd.
The first option is fo tempaoranly install
a test orifice in the outlet of the drain

line prior to performing the alarm test.
The second oplion is to install an In-
spector's Test Connection down-
stream of the Waterfiow Alarm Switeh.

{3} Mewer remowve any pining compa-
nent nor comect or modify any piping
deficiencies withowt first depressuriz-
ing and draining the systam.

Step 1. Insfall the manifold body with
the flow arrow ponting in the down-
sirzam positicn using threaded con-
nections andfer listed mechanical
grooved connections, a5 applicable.

Step 2. Connect the drain line, and
then close the drain valve.

Step 3. Refer to Figure 4 for wiring
guidance. All wiring must be per-
formed in accordance with the Author-
ity Having Jurisdiction andfor the Ma-
tiznal Electrical Code.

Step 4. Place the system in service b
filing the systerm with water. When fill-
ing the system. partia’ly cpen the con-
trol walve to slowly £l the system. Fil-
ing the system siow!y will help avoid
damaging the watarfow alamm switch.
After the system s fully pressurized,
completely open the control valve

Step 3. Securs all supply valves
open.
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M. DESCRIPTICN

1 1" Manifold Body,
Femaie ¥ Female NFT... 1 N
2 Walerfow Alamn Swich:

3 200 psiri400 kFa
\Waler Pregoure Gauge .. 1 2343

WER-GF machied with

Faddle, ULFM _....... 1 S71-05e-0d
WER-GF mocHied with
Paiddle and Cower Tampar

Ewilch, ULC#M_. ... .. 1 97&-E1%-01

WITES:

1. Aporoimale welphi, 7.5 bs. (3.4 kgl

2 ULC Lisisd Manidoids ans squipped wilh
Cover Tamper Swibches Instaled Inl=mal
o dhe Waterfow Alam Swiiches

3. CH: Common Hardwars

T
(28,9 mm)

R |
47,7 mm) - |
— e
F5E = "
(32,1 mm) %IH {730 mm}
7 T f
Drainabe | #T
[(Nomaly Closed) (1943 mm}
- 1E1 -
{254 0 mrm)
FIGURE 1

1INCH (DN23) RISER MANIFOLD ASSEMBLY AND DIMENSIONS

K. DESCRIFTION

1-1/2" Mankicid Soay,

Male ¥ Female NFT. ..., 1 Nk

Malex Balz NFT....... 1 HK&
1 Waleiow Alanm Swtich:

WER-SF modHied ik

Paddls, LM, .. ..... 1 571-03&-00

WER-GF modHizd wih

Paddis anc Cower Tamper

Ewilch, ULCFM. _....... 97E-E18-02
3 300 pskZ000 kP2

Waler Pregsurs Gauge .1 2349

ROTES:

1. Aporowdmiate welpht, &7 o8, (3.5 kgl

2. ULC Lsted Marifolds are squipped with
Cower Tamper Swikches instaled intzmal
1o i \Wimterfiow Alams Satiches

. GH: Comman Hardwamne

hat

Calr
CEELS mm)
| &
193 P
{2889 mm) —_—
i i
4-12"
sHE 1114.3 mm|
(1285 mm)
B
;ﬂ-k :
! ] 1
-"F NFT
Craln Vake 18"
{Homally Closed) (&4 0 mm)
10F (24,0 mim]
- Male ¥ Female NFT o
YanHad
1#-1/8" {282 5 mm)
Wale ¥ Mals NFT
Mankcdd
FIGURE 2

1-1/2 INCH [DN40) RISER MANIFOLD ASSEMBLY AND DIMENSIONS




4. Flow switch

FOR SMALL FIPE

The Symbwal of Profection

Installation must be
with 21l national and local codes and ordnances.

fomed by qualified personnsl and in accordance
Shock hazard Discornect power source before semicins. Serious
imjury or death could result.

Risk of evplosion. Mot for use in hazardous locations. Serious imury
of death could result.

Service Use:
Automatic Sprinkler MFPA-13
One or two family dwelling WFPA-LID
Fasidential occupancy up to four stories WFPA-LIR
Mational Fire Alarm Coda NFPA-TI

149

VSR-ST
VANE TYPE WATERFLOW
ALARM SWITCH WITH RETARD

UL, UL and CSFA] Listed, NYMEA Accepted
Service Pressure: Upto 175 PSI(12,07 BAR)
Minimum Flow Fate for Alarm: 10 GPM (38 LEM)
Mazimum Surge: 18 FFS (5.5 m's)
Enclosure:  Die-cast. red powdzsrcoat finish
No. 1044465: Cover held in place with famper resistant screws
No. 1144466: Tamper: Cover moorporates micno-switch.
Cover Tamper: Activated by cover remaval.
Cover Tamper Switch Contacts: One set 5PDT,
Fated at J50VALC.
Cover Tamper Switch Terminations: 8" 22AWGE
wire leads.
Contact Ratings: Two sets of SPDT (Form C)
100 Amps at 125250 VAC
1.0 Amps at 30 VDC Resistive
Conduit Enfrances: Two openings provided for 12" condudr.
Individual switch compartments suitable for
digsimilar voltages.
Listed plastic, copper and schedule 40 iron pipe.
Fits pipe sizes - 1", 134", 134" and 2"
Mode: 12 paddles are fumizhed with each vnt. cne for sach
pipe size of threaded and sweat TEE, one for 1" CPVE, one
for 1" CEVEC (Central), one for 1° threaded Niboo CPVC,
and one for 134" threaded (Tapan).
Environmental Specifications:
» Suitable for indoor or cutdoor use with factary installed gasket
and dre-cast howsing.
* For WEMA 41P55 rated enclosure - use with appropriate
conduids fitting andfor plags.
* Temperature aege: 40° F oo 120° F{4.5° T 487 0)
Stock Nomber: 1144465
L144466 wTEE
Replaceable Components: Fetard Switch Assembly, stiock no. 1028030

Usage:

The Model VER-5T 15 a vane type waterflow swinch for wse on wet
sprmkler systems thatuse 17, 1-1/4", 1-1/1" or 2" pipe sizes. Itis equipped
with 2 unten o accommaodate installation in confined spaces.

Theunit contains two sizgle pole double throw snap acton switches and
an adjustable. instantly recycling poevmatic retard. The switches are
actuated when a fow of 10 gallons per minwte (38 liters per mimiate) or
more accurs downstream of the device The fow condition must exist
for a pertod of time necessary to overcome the sslected retard period.

Installation

These devices may be mounted in horizontal or vemical pipe. On
honzontal pipe they should be mstalled on the top side of the pipe
where they will be accessible. The vnits should not be mstalled within
& (15 cm) of a valve, drain or fitting which changes the direction of
the waterfiow. The unit has a 17 WPT fittng for threading into 2 noo-
comosive TEE. See Fig. 1 for proper TEE size, type and mstallation.
Selact the proper paddle for the pipe size and rype of TEE used. See Fiz.
3 for instractions on ow to change the padile.

Looszn the union mat and separate the 1" WPT firtng from the ViR-
5T. Use no more than three wraps of teflon mpe as thread lubncant
Reattach the VSR-5T to the 1" NPT fitdng. verifying that the o-ring is
properly positoned in its groove. Hand tighten the mar on the union after
orienfing the device in the appropriate direction to detect waterow as
shown in Fig. 2.

4\ CAUTION

Do mot over-tighten the nmion wat, haed tighten only.

The vape nmst not rub the mside of the TEE or bind in any way. The
stem showdd move freely when operated by hand.

The device can alse be used in copper or plastic pipe installations with
the proper adapters so that the specified TEE fining may be installed
on the pipe mum.

Nove: Do not leave cover off for an extended period of tme.

Imspection and Testing

Check the aperation of the vt by opening the inspector's test valve
at the end of the sprinkler line or the dram and test conpection, if an
mapector's test valve is wat provided.

If there are no provisions for testng the operation of the flow detection
device on the system, application of the VEF-53T 15 not recommended
or advisable.

The frequency of the inspection and testing and its associated protectve
maritering system should be in accordance with the applicable WFPA
Codes and Standards and'er authority kaving jursdiction {mawafacnrer
recommends quararly or mors Seguently).

Porter Electmic Siznal Company, LLC = 2081 Craig Road 5t Louds. MO, §3146-4161 » Phone: 800-323-3834/Canada 888-282-1833 » www pottersigral com
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FOR SMALL PIFE VSR-ST
VANE TYPE WATERFLOW
Tha Symbol of Prataetion ALAFM SWITCH WITH RETARD
Flg_ 1 Flg. 1 Shewn with eptienal Dover Tamga Swilch
Retard Adjustment: o i gl
The delay can be adjusted by
rofating the retard adjustment knoh  eezum
from 0 to the max sefting (5090 fhm
seconds). The time delay should
e sat at the minimum required o
prevent false alarms.
I J1G31 Fiz. 3
Screw the fiting mbo the TEE fitting a: shown. s ) -]
O sweat TEZ, 0o threaded bushings, nserts or adapters ame @ . [f]
permitted unless they comply with the dimepsions Gsied in fhe TR
chart below: ) f’?"‘x |
Tmportant - the depth to the inside botom of the TEE should | <" [/ | [T S
have the following dimensions: L ] Ak CAUTION A PANTY
{ F L — T CARRCTION OF
"., - § SR THAT O-RRE WATIRFLOW
= 4 (R0 GROOYE
A CAUTION A - s
ST RTTIHG SR ALL

To prevant leakage apply tfloz tape malaztto e
1" NPT male fitting only. Donotuse amy othar fyps
of hnbricant or ssalant

AWARNING

There are 17 paddles Permiabed wilh
ich wmil DOne for cach st of heeslal,

awiil o plinds TEE i descitbal = Fig

fEie

Appronizate Depts Requirsmeant 1. The poacklles kurvat ritined Tt thal
shuvie the pige ma amd g of TEE that
Tee Siza Ibreaded Hwn L I.hn ari ko b aind witk The fripar
ke minaf Be ihed The paddle =us :ﬂ:}‘-r.ﬁ
(RN E FATS [ R be " ol faem Fie 3 end L1 R
RS R LTS 178 | Ha "o puperly Ache Laee Fig. )
L1145 14 Wi e aiew Lhal hakds the peldle mud b
316 1 | Ha iy Lyhemal.
Fig 4 Switch Terminal Connections Clamping Plate Terminal Cover Tamper Switch

~J o

[ SRoEn Wil foves in plaze]

X

A CAUTION

,ﬂ"- " e o
e
o

Anreruekitsd sectizn of 8 mngle covhiciy should nsd be |ooped wend the el vl snve e

e s comecticra. The wire mist be severed, lhedry providing sigevigon of e cormecion i
inde svat dul the wis beoone dudodged Bon e te el ! IR

7]

15 MLl ML

Fig. 5 Typical Electrical Conmections
Notes: —{)
1. The mesdel V3R-5T has mwo switches, one can be used to operase 2 S

i R AL

ceniral station, proprietary of remate siznaling unit, whils the other
15 nsed to operate a local audible or visual amounciator.
2. For supervised cirouifs see ~Switch Termimal Connections™

drawing and CAUTION note (Fiz. £).

5

A CAUTION

Wiiberllovw stk thil iwe monilofing wel pipe sjeinkle spnenm dall an

b idead ik e e tnithatingg devaie bo dschisge AFFF, &elage, of chemical
adppreiain Fyileno. Wilerllow swilibes weal for thi apphicalios may rzil in
uninténdeal dathanges cud by snes, Wigped i, of doil reted bmes

FRINTED) IN LIgA

BIFG A540124- REV F
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5. 118 CPVC
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HoME FIRE SPRINKLER SYSTEM

BlazeMaster ©

CPVC Fire Sprinkler Pipe & Fittings

Submittal Sheet

General

Description

Tyeo® CRVC Pipe and Fiings pro-
duced by Tyeo Firz & Buliding Prad-
ucts [TFBP] are designad esciugively
for uee In wet plpe aulomatic firs sorin-
kisr sysiems. The Tyco CPVC Pipe
and Fitiings are produced from Blazs-
Master® CRVC compound that Is &
gpeclally developed thermoplasic
compound camposed of post chiorn-
ated polyving chioride [CRUC) resin
and state of the art addilves. Tyco
CRWC Pipe and Fltings are easler 1o
Imstall than tragdlonal steel plpe sys-
tems, and at e same tme, provide
guperior heat resistance and sirengih
as comparad to fraditlonal CEVC and
PYC plping materlals vs2d In the
plumeing frace. Varlous adaplers are
avallable ta connect SRV plps to me-
talliz piging. Al female plpe thread
agaplers have brass Inserts for gura-
bllity. Grooved adaplers connsct di-
recty to grooved end valves and me-
falllc pipe, with fiexible grooved end
cauplings.

NOTICE

Tyco® CPVC Pipe and Fiitings pro-
duced wim Siazedaster® CAVE com-
pound described hersin must be in-
stailed and mainiained in complance
with this document and with the appi-
cabie standards of the National Fire
Protection Association, in addian fo
e standards of any authorites having
Jurisdiction. Failure to do S0 may dm-
pair the performance of these devices.

The awner is responaihie for mainiain-
Ing their fire protection system and de-
vites in proper operafing candition.
The instaling eontractor or sprinkler
manufacturer should be contacted
wilh any questions.

Technical
Data
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Approvals

UL, FM, C-UL, N&F, LPCB, MEA, and
e Clty of Log Angeles. [Refer i In-
slallation Handbook 1H-1900 gated
June 2008 for exact Ising/aporoval
Infarmatian. |

Manufactura Source
U3 A

Material

s Plps: ASTM F442, 5DR 12.5

» Filinge: ASTM F438 (Seh, £0) and
ASTH F430 [Sch. 30), ASTM F1270

Color

orange

Siazzidasisr® (s a ragisizred ademark
o Tive Lubvized Corporation
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HYDRAULIC CALCULATION
Calculation one sprikler
NOZZLE FLOW IN PIPE SIZE PIPE EQUIV. FRICTION PRESSURE
IDENTIFILE G.P.M. FITTING & PIPE LOSS SUMMARY
& LOCATION DEVICE LENGTH PSIFFT

13.700 L 0.98 10.300

101 K-4.9 q 13.700 1.109 CPVC F 0 0.03262 0.424
1 -0.98 Q 13.700 T 0.98 0.032
L 2.46 9.908

1 0 q 0.000 1.109 Elbow 90 F 7 0.03262 0.000
2 0 Q 13.700 T 9.46 0.309
L 6.56 10.216

2 0 q 0.000 1.109 Elbow 90 F 7 0.03262 0.000
3 0 Q 13.700 T 13.56 0.442
L 6.85 10.659

3 q 0.000 1.109 Elbow 90 F 7 0.03262 0.000
4 0 Q 13.700 T 13.85 0.452
L 7.9 11.110

4 0 q 13.700 1.109 Tee F 5 0.03262 0.000
5 0 Q 13.700 T 12.9 0.421
L 6.88 11.531

5 0 q 0.000 1.109 Elbow 90 F 7 0.03262 2.979
B 6.88 13.700 T 13.88 0.453
L B.06 14.963

B 0 q 0.000 1.109 Elbow 90 F 7 0.03262 0.000
7 0 Q 13.700 T 15.06 0.491
L 4.26 15.454

7 0 q 0.000 1.109 Elbow 90 F 7 0.03262 0.000
8 0 Q 13.700 T 11.26 0.367
L 9.84 15.822

8 0 q 0.000 1.109 Elbow 90 F i 0.03262 0.000
9 0 Q 13.700 T 16.84 0.549
L 5.88 16.371

9 0 0.000 1.109 Elbow 90 F 7 0.03262 2.979
10 6.8 13.700 T 13.88 0.453
L 1.74 19.803

10 0 q 0.000 1.109 F 0 0.03262 0.000
1 0 13.700 T 1.74 0.057
Pt 19.859

. 2 . . IS 2 Jd o o
ﬂ1WN‘H’Jﬂ‘ﬁ A1 UFAINANITATUIN Manual Hydraulic Calculation NIl unaos i 1 0

Namif‘hmmﬂzkléfé’mimﬁ”lwauazmmﬁummﬂnﬁa 13.7 uﬂaaau/mﬁﬁmmﬁu
. A 1 [ I a = Y o A
19.859 psi LiJfJLL“IJﬁ\'i‘I’iu’JEJfJG]'ﬂfﬂﬁhl‘l’iﬁ!ﬂl!ﬂ@lﬁ/uTﬂﬁ]Zhlﬂﬂﬂi1ﬂ1‘il11/iaﬂﬂ 13.7x3.785=51.85

a ~ o A ' < IA s
ANT/UIN Llﬁzﬂ’ﬂﬁ\lﬂum@LL‘]Jﬁ\‘l‘I’iM'JEIL‘IJu‘UﬁﬂfJ 19.859/14.7 = 1.350 U3
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HYDRAULIC CALCULATION
FOR  Calculation two sprikler
NOZZLE FLOW IN PIPE SIZE PIPE EQUIV. FRICTION PRESSURE
IDENTIFILE G.P.M. FITTING & PIPE LOSS SUMMARY
& LOCATION DEVICE LENGTH PSIFT
11.07 L 0.98 Pt 7.000
101 K-4.9 q 11.070 1.109 CPVC F 0 0.02199 Pe -0.424
1 -0.98 a 11.070 T 0.98 Pf 0.022
L 41 Pt 6.597
1 0 q 0.000 1.109 Elbow 90 |F 7 0.02199 Pe 0.000
2 0 Q 11.070 T 11 Pi 0.244
L 0.98 Pt 7.000
102 K-4.9 q 11.070 1.109 Elbow 90 |F 0 0.02199 Pe 0.424
3 -0.98 Q 11.070 T 0.98 Pi 0.022
L 6.1 Pt 6.597
2 0 q 0.000 1.109 Tee F 5 0.06127 Pe 0.000
4 0 Q 22140 T 111 Pt 0.680
L 7.9 Pt 1277
4 0 q 0.000 1.109 Tee F 5 0.06127 Pe 0.000
5 0 Q 22.140 T 12.9 Pf 0.790
L 12 Pt 8.068
b 0 q 0.000 1.109 Elbow 90 |F 7 0.06127 Pe 2.979
6 .88 Q 22.140 T 19 Pf 1.164
L 8.06 Pt 12.211
6 0 q 0.000 1.109 Elbow 90 |F 7 0.06127 Pe 0.000
7 0 a 22140 T 15.06 Pf 0.923
L 4.26 Pt 13.134
7 0 q 0.000 1.109 Elbow 90 |F 7 0.06127 Pe 0.000
8 0 a 22.140 T 11.26 Pf 0.690
L 9.84 Pt 13.823
8 0 q 0.000 1.109 Elbow 90 |F 7 0.06127 Pe 0.000
9 0 a 22140 T 16.84 Pf 1.032
L 6.88 Pt 14.855
9 0 q 0.000 1.109 Elbow 90 |F 7 0.06127 Pe 2.979
10 .88 Q 22,140 T 13.88 Pi 0.850
L 1.73 Pt 18.685
10 0 q 0.000 1.109 F 0 0.06127 Pe 0.000
11 0 Q 22,140 T 1.73 Pf 0.106
Pt 18.791

Y ) . . a J o Y
MNEUINT 92 LAAINANITAIUIN Manual Hydraulic Calculation nsaladsunansiiau 2 ¥

o Yo o 3 A A [
NﬁﬂTﬁﬂ"ILl'Jﬂ!i]%hlﬂ’ﬂ@51ﬂ15”11’imlﬁ$ﬂ3111ﬂ1!“11’8\1ﬂ11ﬂ@ 22.14 UNAadU/UINNANNUAU

. A ] @ I a Y v A
18.791 psi Llli’]LL‘]Ji’Nﬂulﬂ@ﬁiWﬂTill‘Viﬁlﬂuﬁ@]’i/ﬂgllﬂi’)@]i?ﬂ”lillﬁaﬂﬂ 22.14 x 3.785 = 83.79

a ~ o A 1 I JIA 4
AT/ UIN Llﬁgﬂ’J'IlIQHLN@LLﬂﬁ\‘]WU'JEJUJH‘]ﬂiﬂ’E] 18.791/14.7= 1.278 113
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