10

15

20

25

30

RESI DENTI AL DRY SPRI NKLER DESI GN METHOD AND SYSTEM
I nventor: James E. GOLI NVEAUX Techni cal Fiel d An
waunbwrmard3s sprinkler systemis one of the nost pairaskops/022875
used devices for fire protection. These systens have
spri nkl ers that are activated once the anbient
Eerature in an envi ronnment, such_as a roomo

RIMSI) BN BRY ”SBRENKIQER DESIGN

lers strib

fire-exti nguMéT @DpﬁW@ISY@TQ ) W[t he

room or buil g. A sprinkler system ng on its

speci fied confjguration |s co ve if it
controls or s QEs Q‘F‘reélfléﬂﬁf]@g}égﬁ h
systenms nmay occur when the system has been rendered

i noperative during building alteration or disuse, or
Tedlenisod fialky hazard has been increased beyond initial

S %’2 z/g ta%}a?ﬁ Sgﬂ,&gf;ﬁs&%ses ’ 'orﬁcla( | g{hﬁ 5 WF%E%P?F% q,evbcres gor fire

proweBiici. pﬂhes&\@is@ém§hﬁi/@| Sﬁmkl&%&l’lhtfab@ﬂtwaﬁﬂbnb@ﬂfé%ﬁﬂﬁéﬁ €emperature
fromthat used by a fire departnent. Regardl ess of the

injeq sEVISPIBENSTUgh a§ A Eoasm OT & RIKGINg exceads  Presietsymined Valuen Once
alc@o ate e’g?é gﬁ r%(?é}%] ﬁfsﬁlbtutﬂeeﬁggéﬁlﬁg{ﬁghlhg ﬂIQiHi? @e\ferﬁblﬁ/ ﬁaecgr in the room or

e riser are vdl ves

buldafeerAabprinklanystkar degendmgundtswhedifivis@ifigilaman\é bdinsmered
%ﬂce system e ceeds a pre eterm ned mninmm At the t
effsetiye arqqnigls QiSURRTESSSS P &FS- ZGHERS| Of Serhsiysterts ma %@ﬁubw en the

sy Refififhs SELLRAR I LRUINAE dbiifl il € PR Mhodsh, dritf
octopaipy herwsd has Beeh aceedsed beyond dnifial dystent sapability.
rtme lization can divide _ a |ar bui | di ng
ho%%n?@r Sy cap RgProvided gyith ALl @mpﬁ%%ﬂ XS ya TespIy gl or a
mﬁmci&ahpmter SUMSy). Sﬁm@pmﬁaay Bk kafaraié/ﬁbﬁnﬁamxd %? b Ve

one buil ding. I'n pi pi g di stributi on network, "~ branch
depamlasntc aﬂqggzrdﬂdse o’éﬁxeuty\pd @rsgpplg, @p ispidiler syma;n mpr@ndbdmlth a main

abra i ne IaC|n e s ker
g B g o Py oo Celpmrerel e hE Herses Pl piters. and
pr@l@%a%w tah @laRinad sbuld Ween Water S® Wit tHeapsieal e@(@eems Rip&Hetermined
f1 ush- mount ed pendant sprinkler may extend on

mglllmglm 1At thestopwfeiverticel 11$q119a hOlt‘tZ@ﬂ@#imdﬁﬂpp@d EV: 0] m%ma gxtends

i d v 0 ons. In a
aeRab it R fobpf R BB BBl PobRE B ol A il Bfcn
neBPG&e o §y8fenfdiipiati@cdit #e€ Bothpaitsentd| CompatByaaleMmMibh BaSdivide a

contain a fire-fighting fluid, such as, water_ for

laﬁgﬁ&eﬁd@géomém%&v@ Oﬂﬁrsﬁlﬂé%ﬂﬁ?fya@bwfﬁﬁﬂé(r flporte flogr. Thus, several
sphfikieY ga ?er%é{ne%tﬂﬁl@yﬂ em used for exanple, in
unneate

ar eas,
Ina p1p1ng dlstrlbutlon network, branch lines carry the sprinklers. A sprinkler may

extend up from a branch line, placing the sprinkler relatively close to the ceiling, or a
sprinkler can be pendent below the branch line. For use with concealed piping, a
flush-mounted pendant sprinkler may extend only slightly below the ceiling.

The sprinkler system can be provided in various configurations. In a wet-pipe
system, used for example, in buildings having heated spaces for piping branch lines, all the
system pipes contain a fire-fighting fluid, such as, water for immediate release through any
sprinkler that is activated. In a dry-pipe system, used for example, in unheated open areas,

cold rooms, passageways, or other areas exposed to freezing, such as unheated buildings in
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cold roons, passageways, or other areas exposed to

freezing, such as unheated buil dings infreezing
woblbwwosssor for col d-storage roomnms, the pi pesPCTiUS2Ns/22875

and feed mains, disposed, branch Iines and ot her

di stribution pipes of the fire protection system nmay

cont ai.n dry. ga ir or nitrogen or mxture . .
ey Ryt e i Ries Toottbghe BB Hserd Atk o€ paing, disposed.
brhf IRieP@Ad bihdt dERMulibA pibes by the de pRAIBOR8PstéMay contain a dry

contain a fire-fighting fluid, such as, water. I'n sone
gag fpir peitiogen ot mixtpes istaod) wideyprestiet. d4 velvedeshed tasgparate the

.pi valye at. the ri at.fr a fir
piftFesPulifu £l O bl By 2 LRy thiEsuch as, vter.
soteyapplip@iongthéréssiRof giekicitls €0§e@r SdrY paRCIAlYd 41886 ridRd When heat

fire fighting begins as the sprinkler distributes the
fromadire agjvatess spainkics, thagaprepeanss padk thedre-pineaisl vedrips; ovaser enters

r 0 i I ndi i h .
g RAIEREPR 8 ol BEL do RO Syt Bl SHSMARY, By nature, o
drg yptiddetsybieneis tshevek ita esporgihd ifing cdrditichsitbarex pet dyetbnf baause the

the fire Sf)ri nkl er. guch del ay lc)reat %s a "water .
dryj @R Yt ReoxhapstediBomhe misfea befprrathgdtefichiing faidys expelled
frdrh W fifSHAAMEE SRR R AR “WAL! RBYErythhe” to the sprinkler. The

consideration in a design for fire prolyectl on w tqw a
waterydehivpey teyps irdroduBackgdditiodalArtiabarfooemsisemidains design for fire

eéist f%% the desi&n and installation of a fire
PRI YIB A ALY BIPERYSYH: particul ar, the National Fire

Protection Association ("NFPA") describes, inits

the Installation of Sprinkler Systens 13
'B§% 2)’?zgﬁg NFPA St andard 13") various design

consV atiyustsiapdamln dxishior did desigoang dnstalletien sf 4 6ire profdctien system.

prat ecti on; st.en I ch standard is.lJGRrporated .
AP N AR BD R L AP HBLALE s Standara
foR BRI [8RaRATSI ?z’hkl@ﬂSys’@Jn%Vlﬁ@@Oi)y(;ﬂiE REFESA gndand 153) Vatious

the nunber o ire sprinklers to be used in a fire
depigncentidanticryanddnstaligionpaygmetery SotanfirettreteNRPSySteam tdrich

1 scribes at.A 14 4. 4 that uantity of.fire, .
spidTE o B Ralfd perelith et n e PR, ‘et i
cofisilérdliedd R6vided BY NFPRPS@hddre d3 0§ Mk MURTbBLGIRE spfinklers to be used

sprinklers. NFPA Standard 13 al so addresses certain

in gdH¢ grotecdionisteemt Fona webpystny, the DEPA Standsrdi 2 descoihes at A.14.4.4
Vs e . L " .
th%t fsctugignﬁt}bég rfﬂg )%%1%{1%9 c%xﬂﬁ% geg%g%?cgéeﬂhggg g’rﬁhgm%{):g%a calculation or by
a speéifidd idnihdims bambesrs, offspriniderer ci al st orage ( NFPA
Standard 13, 12.1.6. 13 and dry, pi pe system generally

( NFPAF IS Standagl hisalsq addgesgesiceptpin dasign cangiderphipnsdppdrytripe fire
préetioh s@%@ﬁls%&yﬁg %\glg &éﬁg% g?rfhl%?eg ﬁgﬁ%ﬁ)ﬁﬁ? "Bk .téﬁamplg,o in a dry

desi gn~area t sy cations
pipdsgtstent) NKRAa StantlarddB statese fapomnidranlsstdrage @R A Spinderd 13,

systemjs increased by ge LIy 30%oyer the sa )
12&‘3&1 i/ drg iR %Yétegquﬁﬁ%g@%?é %Ia%gﬁra i%vpslﬂe‘fﬁﬁ\%ﬁé@ a design area
fob 855106 ARrBRID M lifklrEastll S0%ldvet #8elifin GRATSH the et Lsiéhn in

pr ot i on, NFPA shows (at
such applications so that the quantity of fire sprinklers for a dry pipe system is increased by

generally 30% over the same quantity of fire sprinklers in a wet system. Where Large-
Drop Sprinklers are utilized in commercial fire protection, NFPA shows (at Table
12.3.2.2.1(b) and 12.3.4.2.1) that an increased in the specified number of sprinklers is (e.g.,

50% or more) is required when a dry pipe system is utilized instead of a wet pipe for these
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12.3.2.2. 1 (b) and 12.3.4.2.1) that an increased in

the specified nunber of sprinklers is (e.g., 50% or
wonm)0o243sr equi red when a dry pipe systemis uPCriugems/022875

i nstead of a wet pipe for thesesprinklers. Wen a

comercial fire sprinkler is used with a dry pi pe

sopRRFEcy B LetBhnaBR E ¥ T Cut Ry b LR RS wet pipe

sysiebiardved il d@siicstidrs ke desighrbish nlvst b@ﬁbfb@%y F0W so that the
thus, the hydraulic demand is increased. It is

nugisa O Hiese msmkmrpmugt benaereesed zandihes, thﬁ)hmﬁglcaiema@d frelpcreased.
It gsa}#)%npﬁ‘{) dﬁ&§t Qigﬁii %at B&ﬁlnﬁ% (Rfl raﬂggfllg}e[l &Bfa?feters constant,

em’ins I pe syste

the abeadf a\/«hiy)queasryg&m ﬂl@fee@SEa wet pipe systonhb &fouldf refjuit€a relatively large
sprinklers, which would increase the hydrauljc demand
ingRaseHB thi JmpFOf dije frémklem%@bwow pcregss A irawic demand of

thggﬁﬁsg%@%oad terms to wet pipe and dry pipe

FPA Standard 13 is generally silent as to
desi gtthauplh WHRRA atdraiardolB wefdrs axbraad @rmsl tcywpﬂ mppe and dry pipe

r esi i sprinkler systens. For. exanp PA . .
sy BA Ry L pcheufity Senk Ay ReIeeBAnd ¥ Qu aritsa for iy
pif€ rediddhifal @bﬁﬁkléles%’sféﬁﬁt iRk etdniyfle, I0FD A ISk8aRY St 81T to specify any

i ncl uding a hydraulic demand cal cul ation, the quantity

crigéria insy dbsignicdla d‘ry peﬁesrpmdemtﬂabﬁm swnlslonwstenw 1n¢1ud1hg a hydraulic

h cu}at..o | ati
ol Bl S TRE TGRS Pt Biapiad Freriles® iyBPhaat st thehydauti
detnaill ¥alRtREoh bf &sﬁﬁl@ﬁ&%dn@ﬁalﬁbé%hﬂ Rike bf‘reﬁﬁéﬁtlal Nr&éprinklers in a dry
Standard 13 (ZOOZ)EMS%I ically prohibits residential

pipg fige mgtepmn Bistent.r briaple NEG Auarilard 1 3 3002y spegiicatlyi grohibits

B 955 0 5801 5468, BB 5
reSitanapfitt shdinklerBard 1isted fof Siek bthenhppicati@is| Mkdteesd iSNBPA Standard

be used only in wet systems unless specifically listed
1%%8.442d: in dry pipe systens or preaction systens.

(Enphasi s Adde &&%‘Mﬁ Isle,0R35a GuataRgar ds Tor
ot o P oyl Slecchn i (% VPG e
NEPA provi dos. DRSSO REAF DIy SIoh SR

Spr i WKP &lpréyiaésyparatt sQdakis dorldvdtghani hnystdDagibh bh g8t Fipe fire
Manuf act ured Homes | SD (" NFPA Standard 13D'). Due in

prptgetion systepein rﬁ&lﬁ@ﬁ@ﬂ Agflupangitsa Mtartag inl Wde NG Acprovidss the
Srb!ffd“gﬁ&%‘b%@%ﬁ S]J?%%c?er %g%:?l a %%‘19’ M% F(gmzly Dwellings and

recognition I'Se res acrlit

Memifhéthed FsmesdDi¢ NFPAhStahduwt ABDAY. i e mfpaﬁptb Itllifkinefeasmgly
Systens in Resjdenti al Occupanc es Up to And | nc| uding,

urhiigedaghT e cties. i Tphproppegtedytp A8, anetheistansiard in ryppgnition of

10*1”%&%25%&?ﬁ%?%%%"éﬁES%PP%‘%’S%F%%’P B 2001 g S R stems in

Rasfdentialal &upmedespOp &t od bygludéigelr @mmcoriesrieiHeigt 13R (“NFPA
Standard 13R”). The latest respective editions of NFPA Standard 13D and 13R are the
2002 Edition of NFPA Standard 13 and 13R, which are incorporated by reference herein in

their entirety. Starting in 1988, Underwriters Laboratory (“UL”) provides for additional
requirements that residential fire sprinklers must meet for residential fire protection

systems as set forth in its Underwriter’s Laboratory Residential fire sprinklers for Fire-
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their entirety. Starting in 1988, Underwiters

Laboratory ("UL") provides for additional requirenents
wohede/opssdential fire sprinklers nust neet foPCT/US2005/022875

resi denti al fire protection systens as set forth in

its Underwiter 's Laboratory Residentialfire

Pr%?egﬁglgx:s%rv%fg %'fg;z ? I(“@ﬁ[s%ﬁgct | 1%2@3 %?eqs Gerzggl&tgedgton of UL Standard
162630da r(ﬂ;té&? 6003 edifien, FhiOPRIincptaRd blirerendb héMid i@ its entirety.

I ncor porated by refer'ence herein inifs entirety. NFPA
and NEPArodidepwsividel sanilevavaser deapisy toguirementiermeatdenti fire

SRS M BTS84t dty o

profeeiQCdre 6L @fe@ﬁleﬁﬁala)cl‘;@ﬁhﬂﬁﬁ/ﬁth algepeallp Ancoeimd is the greater of (a)
general ly flat ceili n% as the greater of
(W

ghllaps pefy@inuie pen sauperied @f ﬁwéow&@stwd{aﬁhcalzyﬁelmtng sprinkler

O\ngg tigs)ﬁjéﬂ gr?’a l %’ gbﬂ %q?s@eqf §rR ai H]Ifrhﬁlrumoéf sﬂi‘ FRS| h%ﬁd HskRntial
r eS| m ni num
minhlﬁﬁmdieﬁgé%aA@hngel fahndﬂn:’l-ﬁéf[l)ildfTINBEASSt&r}daﬁhIBIb eT: L 3;1\21 (mbozzl NgPA
her t or

Staryiorg DHOG02) SOLS (CLip o 18 me 51 3 bistbis Prokleraed for
re%hhé]llﬁlﬁg%ge dsﬂgfl gfegféﬁngéﬁg} {1185hg¥g%sdeﬁﬁﬂl %@ (())% gﬁ%)oz{s‘ %Irer% rrﬁlt&ﬁl\f@per square
fecteto tieceaign sheskletsowhhee thesimgbersyy demgth sprinklexk ercéudekell of the
SPBFIeK R o Tt 2 S bRt t Sreient by gy dempy within
coﬂ{ ?&n%ﬁf thQVlgd's%éhélﬁllg EERA: snYMoﬂhéé‘hr?g CQFPAStiRIAkd Iﬁ@(ZOOZ) states

gener al 'at and snooth ceilinhg. NFPA Standard
(Chalﬂel( Q@OZI) 2 Qt mde@7(l(2ﬁalpﬁtéitre gorinklers listefor gesddedtial usezhall have

t hat rjink d for residential ~u hal |.
i e SRS GRS b e TE 5% Sl GHEG B Resin
sphhkEsewhere tBélbanBerf delesikR spritekl&le sictities Bl R ’ﬁieeslpﬁnkmeﬁﬁ toa

the nunber of desi gn sprinklers includes all of the

m@pmunwfefpgr, thay requirgs thexdreaiest bYdrpgis demangs withgud eerpagteent that
t W
SRS SOAPL S, a8 ORI T b Bher o,

sta]t@s2(6.t T4me 62@&3}) theQibnEﬂﬂ}efc@bheVerh@’ufea ﬁfﬁthta%&nél&lly Tabtdling as 0.05
6.1) that the density for a coverage area with a

2o eneRe MUpUte| PSE SQUBF feﬁbmagm@}nm gal | ons per m nute per
Sq“aAﬁhJu% tN}FM's el g@{l&ﬁ 8'131'[?51%@& 861% &ﬁ&lﬁ{‘ﬁyglthe

13D provi e consi eX| eS| n an
delsigﬁtaﬁﬂ iratallationbf wet pipé psideatal dee prcméctlbn rsgstemplhem stamlards are
.these standards are strict_jin prohibiting y .
SURGEG PROM 1B PG e rf#lii@t@bﬁﬁer?ﬂerleklgrst %&ar%.ﬁ@)raw@w% ina
wét?ﬁepfﬁﬁdérﬁla@ SW%HI @foﬂ’?b&ﬁ%h%g?ﬁ bﬁ} nﬁﬁﬁﬁﬁ&ﬂ StheMhBeh %t system. In

n an I catl on a wet sstem
paptinudrchrta NFP@oStandlE@ASBtaaddaDcQQ@ reitetate 3 {IB00R) stoted NEPA

S i LSS RS B bR SLanERE S 2.y sem ot tun

2R P& tati ng
A st A Tty
[ Resi dential s[R]esiddntinbspsinklers shall nbbba sed onisysfys
other than wet pipe systems unless spec1ﬁcally hsted
for use on that particular type of system. (Emphasis

Added).

While these standards may have considered a residential piping system other than a

wet pipe system, e.g., a dry pipe residential system, the standards do not provide any

indication of how to determine a hydraulic demand as part of a design of such systems.
4
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ot her than wet pipe systens unless specifically listed

for use on that particular type of system (Enphasis
waddmsi)2435\hi | e t hese standards may have consi deCceasa005/022875

residential piping systemother than a wet pipe

system e.g., a dry pipe residential system the

st andards do nqt proyide any indication of how to .
SR M MR ST SRk %feg?fdalg&g% Moy pipe
inSHIbSVER gg%}:’th%% GOS0 se RAEPHDE sPHinkI S ySidta o & 8siddhtial

the standards regarding the use of dry pipe instead of
applitatiphpepuldhosealie gicrdasgthe dy dswlia detngndfisse dpr pink system over

syst.em i n.non-yesidential .applicat.iops. woul d r mal
TR Pt RO R SR O RS tircheniey a1 Bl of
spAMIBErstASd & the RRt PRl sPétBR. TURletlly, ifistaBévdath@ho residential fire

i ncrease in the design area or the nunmber of

spgplleniglapprovidisd dy piissysien ip irgsidesiiskapplicatipng e Ahny, design

i | i.eved .t no residentli e shrinkl [ .
o bR ERL ORI, IR R4 & pie fr
spafidkt §atcns residunsial Apticgionseictetiovagods nambly lacking.

installation requirenents for applications other than

wet pipe fire sprinkler systens in residentia
Dishpsuaatqfiyeantornel i eved to be notably | acking.

Di sc}0s i TE t,] t " .

 SohBSHE g B0 N ofl B9ERL s WENEHAenng s v
resﬁﬂeﬂﬁigr gl pileﬂétam(ail ?ﬁs‘telheinm mtsideﬁhtiab ﬂw@&i‘glgemiti :Thg reslicllential dwelling

residential dwelling unit. The residential dwelling .
uniiies afppsalaty of emapa@%e@ﬁ ag defpd it 0a Nagenal fdee Hrateetign

: r | i o

R
misérhen Rjumintitg aad bdcation of geidetia firasmtinkEcateqoitedfo determine a

residential fire.spripklers r ired.to determ ne a
ez PP reeet GEe el ieIoBRg e ARGy ERBIRAE Repark flled
wi%lpwakblgi Srr e@t@bﬂ%‘té@gtﬁ%gﬂlﬁ@ﬁﬂ?_Jf'cbﬂn?&’rtfﬁ’eﬁt@. W Sfyiat the
ed to 5 I ty of ¢

arrang rotect the | u[a | ( on‘partrrept S, o
miSpeunfqantity thdiocatien nf residential diznsprinklean ds delermined farfa wet piping

residential fire.sprinkler as determned for a .
el kot e ek i e SRR e D Sog A Ted with o
gad ﬁﬂ@ﬁ‘ﬁiar%%d kM pdtdt BleNSumBiyWichmiphithests W tHe rési@@fiadBtelling unit.
arranged to protect the plurality of conpartnents of

t he Inerst dwithdr aspagivef the peesentiinventianypefireprotepieon wsisartesidential
of..t he .present ILnvention, i r ot. ' :
avpelireil PP e Retm e s Gl By Bk Wl has o

pliXaBii Fedmpiimiehis 9k defifiddaih tiEI0RINdional RirdBidtedtion Association
plurality of conmpartnents as defined in_the 2002

Staedard . Ehe aystemp incdudes i spely of presvirizet Batdap aetimpk ofpiges, a
system i nc y ' i b - :

o U B 19 PSS iy s provimas

thé pwelikg ehl. Theaetswwplbypipts Briedaidrdonanlurfitation wish thedhtiesiipply,
proximate the dwelling unit. The network of gi pefs IS

andrthe neiparkcefriipnsi et iastPremipe igngding Qsr gach of the

compartments. The at least one pipe is filled generally with a gas so that the at least one

pipe is dry. The quantity of residential fire sprinklers is located adjacent each of the

compartments, and each of the quantity of residential fire sprinklers is coupled to the at

least one pipe filled with a gas so that, upon actuation of at least one fire sprinkler of the

quantity of residential fire sprinklers, fluid is delivered from fluid supply to the

compartments within a first time period. And, the quantity of residential fire sprinkler is
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and the network of pipes includes at |east one pipe

ext endi ng over each of the conpartnents. The at |east
woneepopsi s filled generally with a gas so thaCTmiseo0a022875

| east one pipe is dry. The quantity of residentia

fire sprinklers is |ocated adjacent each of the

N N N A T

splinklefd hmh@ tl® Hgigesbeuldulabd détﬂﬁﬁi @ﬁﬁlﬁ&tdoﬁibaﬁfneﬁi | east
one fire sprinkler of the quantity of residential fire

spr i imoree p Surtlyar gspect of the preyent deventiomaf fingipgotsetinl system residential

t
o DAL TR O8] TRSPE L ol o
plﬁt&h%f&ioﬁﬂ)ahﬁﬁh&tds idefifkeinanke 2002 Matlona EBiréIPfdtdctibn fAsESciation
rlnklers to two sprinklers, haV|ng t he hi ghest

Stangloedh bt wd Hee Syt mesidss seprlehpresyusizo@ flul, a network of
p1%é§r agct It%i BERkiaRhtidi BEe rﬁﬁ@é?% "gl[f@/fﬁ{eh?ﬂl’clu% y % Eﬁepéaly of pressurized

systemrési denti a uni t
flyd ot et &vorkrofpypdseanguantipy ofiesidential fiee sf;emiklisemt Tied supply of

Prgﬁ\é\%l’ilﬂ?iéigf%f arl]ﬂll {Q@Qﬁa E%X%{lj’qra M‘%&%&%ﬁ%&ﬁ%}q& of pipes is in fluid
coRRR@RERIn A DR TRAY I§{§)g§13 aﬁ‘c[‘ﬁlell%gvorig%? ?@é§ h‘%’[ﬂde@ &f l‘égﬁ Dne pipe

a supply of pressur flurd, a net pI pes,
extpunaing qvpr gdchrCé‘ﬁhaijpaaﬂme&ltsr hepit laakd arepipelis dillegt gbmrally with a

oo P T B o 1O s P B Flfoe e fletipitichpns tocated
adfdé@:ﬁ' e‘zicl@Bf e %@ﬁl#ﬁl‘t&@ﬁ’tsfdﬂw edchh 8f the gaiRly Bf %id@ﬁﬁzﬁ 18 8prinklers is
dwel 1'i ng unit he network of pipes is in

couplerhimthezat ieast apietpipe filkeds With o cetgspthyt, uacvrdathélonentf\nblekst one fire

spfjlglé ' thife hﬂ%ﬁ%ﬁ%ﬁ Jrggpjf?ag 1re|.§pg1ené<?er€ 3]61 é‘? ec%gxl gx%g g%%iﬂuld supply to
thé tdthpdtganevathinga fidst ima pedsd. SAnd,RBE qlidheitypbf leSidentiab e sprinkler
pe is dry. The quantity of residential fire

is g@ﬁeﬂ ﬁ’l%laérﬁguﬂaéied Idsawdig demjand dorrallagsifenstal fipgesprinklers, up to four
I T

€rs”1s cou 1’88t ORe pi pe

fillladetbidiha aggest sbthe Hmtentwm ameéthbdief commohicating @@ $rotection
g e f| r sprl nkl er of the quantlté of residential_fire
in

§ resiflqptigl draellipg poib pedefmed A the 082 Napipng) Riks Protection
A%B&aﬁ&ﬂ@@ﬁ?ﬂ&ﬂ? entl (F @ﬁé roVidkd, é’ﬁ'éfh% 1nd‘1\gﬂ%*s 1&4?1‘ﬁfy1ng

guantity of resi r|nk er Is
residdntial ﬁteqﬂotey‘dmmmtfmrmaﬂenamﬁ d]frcmtmglal usemlddagh aaésuﬂenttlal fire

rinkl ers, to four .sprinklers, havi.n hest
rap i Sl WHR AR o o 86 5P EREI Iufes: Gedet one type of
fir8 8o A8Er BF PRAlorAle S10RIIYERbIOR af‘éagfﬁfchﬁﬁn%)i rated K-factor for the

communi cating fire protection informtion Tor a
fire elsuudém p @luralvie loff aregs tonbet pratecidd fin ﬂediwahlmgwmz @&)Qh of the plurality

t.ional Fire Protecti n Assoc S anda
e Biectigh areed Btk A i ek e 3 afy value from 10
feétd@ b ifdey bA@ YTiS ah¥0Alhé Bbmf 107 Rettb QUEBLt £1H 4 ﬁhﬁ&h@%f RAthimum flow
and directing a user to design a residential fire

rafgs @mdetesid@ml mwur;emfw & Ih':smeﬁéw plmrﬁlﬁmf YAgs. Trfh:enfonnatlon is

| ud
sppfifibitae i bRy il At se et {Ge okt paeris
dideBiel tslh ﬂ@s1gh ] ?ésﬁiénﬁalffﬂré ﬁoﬁ)’tecft@h sbétem with the same number of the at least

one fire sprinkler in one of wet or dry pipe system in a dwelling unit based on the

identification of fire protection information.
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fire sprinkler; a plurality of areas .to be protected

in the dwelling unit, each of the plurality of design
wonraic®o243on areas having a di nensi on of X by YpCwusemsn22875

Xis any value from10 feet to 20 feet and Y is any

value from 10 feet to 24 feet; and a plurality of

mnimum flow rates and residual pressures for a
Brief PescriptionsefaDrayings ar eas. The information is

appl+ L Nl i [ [ F:

cpr | HEREb b dalifles Rl BLABoRER IRt oOifite pat of
thid epdcfication cflustent exdmplatyenrodinents ofithe ysteatiomiahd, tbgeher with

same nunber .of the at |eas ne.fire sprinkler in one

the;genggal 36%@]@?911 givse 339%& %ﬁﬁﬁ%g ailddes e ioptven el e s5hve to
i I £ [ ikire protection

eXF%?S?%@?@%%#%?@E 5@§8éiptigns of Drawi ngs The

acc diigan\liAng adreaspientije:, view o€ h residentialcpriplblen systenn svithi viertically-

and consti.tu art of this specification, illustrate
oA RO S wrkRe TRodng G P eBpatm

Wi t rF,iFﬂi}%s gBRAAAC ifasedtd Rip&vEal\“§Rna&P WAd 8iddwhi §prinklers of

detailed description given bel ow, serve to explain the
Figwatldres of the invention. Figure |Ais a perspective

vi ew.of a,resi ial sprinkl emw th ..

el oS e Rl M AP o tor e e
weét RF URKdpeihkleadenpdl neehodelogy pr ef erred enbodi ment.

Figures IB and 1C illustrate respectively a pendent

and sidewal | sprinklers of Figure IA Figures 2A and
Best Modesor LLarrying &wh thedrowméion cati on medi um for the

preferred or .d spLin [.gn

Bostl Rt oy e ik P pEbodl R ARBRRGHAL Ebfre 14 shows o
redifldnsial d\&élﬁn% git &, eA ended e aleh toBN ttesidentiglaid 4 Cdaling unit” as

Figure | A shows a residential dwelling unit R As usg@1 )
defiaecinNFR AStansard 1 H2si3ReRPYR) which cgn inglide somynegiat dweliing units

ef j ' (1 | BRIIARE hbspi

B
mépRIor hetelss to Inditgienenean dnare eovintey altanped or tho asdofindivedats living

facilities, hpspitals, notels or hgtels) tqg.indicate .
toRgAaerchs IngranElt BRSSPI MR LRODY R SOk BETY iy sngary, and
AR08 R By A RERLES: bl o
cosdpastimienty ab defihéd ind¥FP A Sendads d3nlt3ylandWBR) where gangrally each

[ly, incl | li f ; .
coggriReal i REATS AR Dyl BapT SeRaE ThE sGpdRes rotating to
re g&ﬁiﬁﬁﬂé@@é@ﬁoxﬁ Qﬁﬁﬁﬁdihggﬁlh StndhréPES Q3PN akd iﬁ%ﬁi@ Pr@gdated by

wal I's "and ceiling. The standards relating to
the MaiicehFiraPrétectionph ssoeiatiom(iNIPAc Siaddard 12 (20029, amddAdStandard

170020, 55 SRR A RRBRM & Rl R R WS
fire NoFAYIS s 3BARIEL Protection Service 1626 (Oct. 2003) (“UL Standard 1626 (Oct.

2003)”), are incorporated herein by reference in their entireties.

In the residential dwelling unit R of Figure 1A, an exemplary dry fire protection
system can be provided for a plurality of protection areas, including sub-divided protection
areas, i.e., compartments to be protected within the residential unit R. For example, in
protection area A with length L and width W, a dry fire protection system can include a
supply 10 of pressurized fluid such as a suitable fluid supply 10, located proximate the
dwelling unit R. A network of pipes 100 is coupled to the fluid supply 10 by preferably a

7
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13D (2002)", "NFPA Standard 13R (2002)") and
Underwiter's Laboratory Residential fire sprinklers
woanockn2es Prot ection Service 1626 (Oct. 2003) ¢CUWS2005/022875
Standard 1626 (Cct. 2003)"), are incorporated herein
by reference in their entireties. In the residentia
. L1 ] f
s1§$ﬁ@ tc!)ﬁtflﬂ g#ﬁgtzg?}é% cg.g kg %ged toAhutgﬁ’f ﬁﬁ?&g Ig%%{ ahgcj)’l%{e%tlc wafter system

fop tRtcRClpames i iR, 14 dndl fUldlhB irs pldtatiivh Spserh it 1§i6¢ 11 ® for the
areas, | artnments to be protected within the

resideiig HWPlélingumtq{D RA bagk- ﬂ@Waﬁhﬁ%valml%m bxproyisled ppsream of the
colftrbv 16086 B ks [}%e\y@n%(ght%fungti%{ éé#ti’lé Gatdt's@ ]Igﬁgt 'Tﬁ? co1g_rol valve 20

system can' | nc e a supply pressur
canlbelvoasecedstuiat salthlsde diyipige salppBY (de)thérQ:OﬁtreldvetNaB)( diRpésed between
t he dvel

R. . A net of pip 00 .i s coupl ed
the §OptiRd VF‘*"G i aélaﬂw PIPiNg W‘\gﬁeé‘e festisng d5in ige d 6 &am b grovided
¢xﬁﬁﬁ€mﬁgfﬁﬁqhn&@pvgﬁé ed to shut off fluid to both a

domestic water systemfor the occupants via pipe 14
and Tl flvidesupply d Oprao imdudecrmsyisipehwateasypippe ah 8ldvated tfhgd or
resd wel lin it R. A back-flow check valy
St i s St a o ks rbann ot PR BUD: Iy Broppiegpdemand

o8 flrOpidEcRUBA by N &Y fitabRPebd, shEh NOFE exaHPR, Y0 td B® minutes
control valve 20 can be connected to a suitable dry

withqys amapli@eﬂsws (that veahé preyenitthonsevad domstictivaionSew by the

oSAHRE S SO Rl BRAR b5l B RARSURY s o

thé hezenmg tuhfiland @e/@reZRotediivd sfyhﬂéind teUPREYs %&nﬁﬁﬁuldq ¢1)uR€ount for
a muni Ci pal wat er supply, an el evated fy

wipledesnand 28 nqre thag fivergallony pey nyigwte to gtuéﬁrég éwlltna ugits when no
pr%gl%ﬁ i fﬂgﬁ’e to %}E&&t rthL gy fh? %ﬁegﬁ:‘m&gr &ﬁ)g uf\rl]gc;nra(:f‘:tq;atlon of the

rotec I'on systemfor a sul eri od
reﬁdamal fre shdinkler Sgteth (@) amludetshiolit opfise detavirs (3) ﬁﬁcltuﬂbalﬁsted or
woul ¢ prevent the, ag of donestic water flow. b

anBERap RS Tones riakliaeenyd) apmtresdaeggniEd sy | loeal gevernmental
auﬁﬁ%ﬁ’}{ t(§ R %va‘&fun% Bt QQ&Mﬂﬁlsﬁrgf %ﬁﬂﬁelﬂs}ﬁ@iems{g g:ronfﬁ'ﬂslc{ed to the

|re rotetlonsstem
dostesti¢ siyste(rﬂ,)andt{ébmnﬂadﬂ (ﬂowm!;tactlmiealm/m soth aowetet lfiktar foi thiesystem.

gal I qns er n1 ute to i ple units whe

prov S8 e Ansen L Pl Do AP aSpea | fhe main
p@zﬁeaﬂwlmgrplﬁﬁhﬂﬁéﬂb@ﬁmﬁfplﬁea 024 eBhdeRt bal i € 29
sprlnkler systeny (2) i nclude snoke or firé detector;

ex{eaylingrykuchshlof $heemibedividpd rrses dl i Ipamgblpa)lZ ariebranch pipes 22a,

nkI syst 4) appr oye tt ed
A i oo AR S S BBl 4 o B9 or vt
thérest) 6@ fHat 8le Jipdsturs @dﬂyn’kl&fifreﬁm%tdgﬁﬁ'%é 34 smﬁgﬁﬁed & th®Biping
donesti c system and (6) not a | ow restriction

negeqrk d80 seiptovids amndncamn ofghe sxstetrmeressym ehhe Manchpipen?le, 22b,

s C ncl u riser. 18 to_a. p
2804 088 e e o Uil B R PR e PR 2o, aoc
lo&tahdtjacehix@sh 32 the sdBllivideTared2d, 22e ... 22n extending

over each of the sub-divided areas. The nmain pipe 22
and 1Persading pnibe system design, the residential fire sprinklers can be vertically-

oriented type fire residential fire sprinklers that are approved for dry residential
applications. The vertically oriented type residential fire sprinklers can include, for
example, pendent sprinkler 40A, upright sprinkler 40B, flush, or concealed pendent
residential fire sprinklers. The residential fire sprinklers can be horizontally-oriented

residential fire sprinklers that are approved for dry residential applications. The
8
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22b, 22c .. . 22n can be filled generally with a

suitable gas (e.g., air or nitrogen or mxtures
woOhete@otdsso that the pipes are "dry." A pressBCEUS299022875

24 can be installed in the piping network 100 to

provi de an indication of the systen1pressure The

branch pi pes. 22a, 22b 22n
hoggpmialgorentel Goa rﬁSicteyﬁ%lfzfzﬂF SRriRlders f%lil ¥ inluyds f%rp?ﬁama?f‘e sidewall

045 48,40 £l5iA0WAE RR1deARA FirOpridkerg ub- di vi ded
Spéreaéﬂﬁ%; |%8£%%gt e systenfgag g rthe residentia

fir eRdmmg ko BigsrecHB, the peralent typé tqs[ﬂen‘eaitfed splytpiéelf40rﬁe0fthe dry

DiReGR O SIS i 2 AT TG RhE UL B ap oG R eiGrg
indiGRs ‘A%H& @bAfdeﬁ%n%pJ a@&‘dg@ﬁvﬁ 421 beRfdeH AR inlbOF cﬁ)eﬁﬁ@mﬂ@and an

pendent Spri nk A U rlght sprinkler 4 flush
outiet @@nmgdﬂ@chlpmdkmgltu@%l@etmﬁxa% ofi¢nted gqneratly perrendiphlar to the

resi denti S nkl e
prfiERiRaRtLR FoPrahPeh N b AT pive svipmndiaute msggeevey
42B(i§ fiflBP W%dirfr @hs 6 3ir.I'Elsd SR Rigefhy aPBlhag atdtehK-factor, where the
Thehori zontally-oriented type residential fire
ratggh Ki-faktos equadsaihieiflony efgwateoin gallangires minplgdhyangh themassageyay
h I
d1v186((:1 %k{he%éuar%?o(f%?ﬁl%? ?&nél og%rlfgé elg gg& Y, ft andnﬁ?ger square
1ndhegiiu§6 OGP (phigh 6 irhl‘e Irzli’tkdi 8-fadtoAcad intchide cruy 1$mcné1mn&2tdvto; day one
of H;ﬁyre lAis in fur her det

of pewnalal s 5 b e é;% Frhctd 446hS: vt & &%fas@ay"fhﬁhody 42A has at

I
o0, 158 USHEY RIS S AT UL RRECL O 5.
clodurs 421 @ntbedogitivredproyinpee freruitleipeninge2Dhe priovedudothe

A h dy 42A dr
peSpE WAL ThoARELE Y ¢ SR 455 kA PP Grgirghe Sgpore 42
so% 'Eo cloEHP %55%@@5‘%’@}/ Affagﬂeﬂ:@o? 4@H’ @fn% cKuf)l@&tv\ﬁ!h th%@d[yethrough at

r at ed factor equals the flow of water in gallons
lquE()nmil”rmnt arn K210 agd nmelepaézla@eh@tyh@ d@ﬂe@m 4B§I is heaced from and

ecpofifis g et ¢ aand HRene gad e Pedlu Rl A1 A thoer

resﬁ@én%@l éﬁ)‘rfnﬁfétr QOB Q:@ﬁ‘ 1ﬂc|ﬁ§deliﬂﬁ1y Jomilad &)n{blhelhtb B} fiRdedi@entidNyendent
one of 'nomnally 3 3. 4.1, 4. 4.3, 4.4, 4.7,

spAnider 4)4 andthes:fore }has aet bﬁen dwb%aymmmlm Bepvidy in thigdescription.
Bﬁgt}% [@?%F%)%g%lﬁg Erégg??g%&é %%t%g él?e ig%isué}gﬁ]gfs%'sﬂﬁhgd to allow

th® @S/ dak BB exfell¥d foinetht ey plpéd &ld the pasagwha A280amisfot @ flow of
occl ude the assg%evva 42B. A heat responsive trig E?g
watercto dikithe preyianslyddy niResead ssue e the suilstoranipg 4gDzdongpxis A-

SJTE«% ﬁ?ﬁ/gﬁbog@‘%@%ﬁ%& b%dg abh&gh ‘?ﬁcl&cfed/aﬁ%ﬂs ﬁSqufép,lasﬁgh as, for

| east one frane arm4
exBRpRPhene 13206, 30, 1hat, dsﬂm ghdibhepdramind@H Ths ﬂsmaorfewatélr am fire-

ﬁgandg enerhgflgll, éfklflf éry?xg}g@ g\}ﬁ"p{é?g‘l %iﬁqt’gﬁfm ggqrg%]”h%gqcﬁgg area%y the

de?%ét'mnég éte tﬁl?g’%lﬁﬂg |t§éﬁeoﬁﬁ %nﬁhgﬁdrﬁfvﬂ? Qmﬁpﬁﬁﬂ&:r@%)rotects the

e resi ent sprlnk er 40A and therefore
ardsmftheteshiennaldmetblmgmﬂt to maintain brevity in this
descy pr ;r{nog to Figure 1C, the sidewall residential sprinkler 40C of the dry pipe
system of Figure 1A is shown in further detail. In particular, the sprinkler 40C includes a
body 44A defining a passageway 44B between an inlet opening 44C and an outlet opening
44D along a horizontal axis B-B oriented generally parallel to the protection area A. The

passageway 44B has a rated K-factor, where the rated K-factor equals the flow of water in
9
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When the heat responsive trigger 42Gis actuated, the

closure 42F is positioned to allow the dry gas to be
wexpwldzdsf rom t he dry pi pes and the passagewapCz2R2@mnd22875

for a flow of water to fill the previously-dry pipes

and issue fromthe outlet opening 42D al ong axi s AA.

galledsinst o P BaTbe PGB Y g ﬁ&ﬂfﬁﬁﬂﬁﬁgaé%&fﬁ%lmme of
wald fedlth thd Bodylih o%hd@ﬁerQQﬁa{r@ ﬁﬁ:h NGRM%SIg 9. flh@\fét&f K-factor

wat er or aflreflghtln fl U|dt rou the dry pip
carsipstudm bug mncgtlnmmqlttedawmne of n@mmlivécqruﬂﬁ -fagten Hye hqﬁiéf 44A has

ef |l ect.or so t l.er, Ry i eIf or
ot {800 G o e SR S pleF bt BRI e Bttt bpenine 44D. A
clo@ﬁrthF daf bk %@ﬁhbﬁéd R dté e Wailét opBaing f4l'4U1ﬁ) dsQo Eb@uldleﬁ‘the
1C, the sidewall residential ri nkl er 40C of the
pas;saw@y%?e b dratrespensive Kigesr é@mn beproyidedde rfd@ﬂéhﬁf Clbsure 44F
[ [

B F AL e, ST bUSUET Ay st o
leagt¢hedParieifine 4410 pedhdigpidddi 4l sonmtahehdﬁﬂeztm tdH isxpaedBfiBm and

ori ented generally paral]l el the ctl Qn  ar A
gengial sp@ls@sg the aptle} epening gadthekong] a?eméfé {'When the heat

resﬁ?] L u?eeﬁtg{%%q&?] 15%%%%%1—‘[}&@?03“604’41@% gﬁ%ﬁ@ﬁed B3AbKARS dRBJas to be

roug e passageway divi by the square
expalet] fofn theelrp pges ancét}mfpamge,wa)f #4B ad fone flavdgf water to fill the

GPM ray /o).
prbieialy A5 Hiedgrddswe f) aatigapere fap Nots PisBis, Thpfow of
a?&%hl%ﬁgl‘i‘ﬁi@ﬁbﬁkflMA"caﬁrinéud@ Yol flow khRs,kasky as44eﬁ= d?@ﬁlp&l about 12,

east one frame arm 44E coupl ed to the body 4
13ptpNiontit.d 8t he 26u21.@8, 2haii Ay 4o 24 galloss mremmm!:e cHie flaaw of

ositi out | et openi.n
w33 BB e b R et i SREPLARHER B0 8 fiGpoceion
ar 4@ the aeﬂv&t&rs@\thmﬁb $PinkRk B}r sélN@r 6h Osijtiretidd E\qﬂrﬁbtﬁé‘r spinklers,
cl ose the passageway. A def ector 44H can be coupl ed

profieth thetrecdofte rasidsnigt datellingamt. orwsithameany fﬂrizp@lamg the fire-
ﬁgﬁﬁag 8}51‘: cfve?#%)rost ct}oq%tr 3o rggaéen%%hgfzeﬁﬂglugﬁlc%ﬁ)@g %%irggﬁlar

strh&ads tod theﬁ@éld@tial; s1écv9all Wiﬁﬂtldr r6Bheatchrie ﬂnzqrrsfemed embodiments
trigger 44G s actuated, the closure 44F is positioned
ingludeatienst thedeBesiorddt o be expel led fromthe dry pipes

and Al'ﬂ?ou% %qgsq@%aﬁﬂl% ?ﬂﬂkl R'hae Eée?x%g%&ov‘é@tfgf re%ﬁeﬂtiall lise with
t he "prev Sl I ssue he out
a (9piap nBgvetl Eillaﬂ m@ apgds $1 &B; ‘Blry Dhirstéddon aafetwerdketlledwithufitid (i.e.,
the body 44A can i ncl devrlo flao 1rate such as
7. applifgit bas derererizhat asidenyial e spiiplleiy Whicy worg apppyed for
ow
usgginl\xéﬂ wef Epe%gsflde%zla e ﬁg&e&ﬂifnl sgl:é‘%nf ﬁs{ogtﬂglﬁ%t%he IRovdl
requishesnts of NFRA Stdndam:ld 3c(%®2)t hiD aP2eand bR £0863) m;d thStandard

1635 Ene0s i oo RRE AP RS erdtocnlig st sm i g vith a dey

48 i o Wihfnim UM URantit @ndatiod 6f
pllg{%%tgﬁ%%tt%ﬁiﬁgﬁ?%g&if?}?efl gﬁtl %g fll :ﬁld (;Lq\%}lgrrl g Er ot ec(t)l on

residediabfiresspriekletheneqiizdd td\deterimg adnidraudiademend palculation of the
redl gentlafﬂre sprinklers. Applicant has discovered that, for certain applications in

accordance with NFPA 13, 13D, and 13R, the minimum quantity and location of
residential fire sprinklers in a piping network filled with a fire-fighting fluid can be used to
determine a hydraulic demand of residential fire sprinklers coupled to a piping network

filled with a gas.
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structures of the residential sidewall sprinkler 40B,

which in the preferred enbodi nents include at |east
woheosthetd3ect or 44H. Al t hough no residential fi PeT/US2005/022875

sprinkl ers have been approved for residential use with

a piping network filled wth a gas (i.e., "dry")

i nstead of . a networ bl 4G g et 1)
applTh A Ha T b Tnte Qupft ficlbodfion of tildehrial i
spERkleRkbed fosidehti sl vl lﬁﬁtpdaﬁ\bediefe@lmmﬁ%a@dﬂ Oh 4 Rydweiilic demand of

pe residential fire protection system would neet

the 1 m@stahyérwwly wapsite Errespriskler Widhing cqmaprtment pétl\ezeﬂ@ntlal
s

dvelingnidlie as ét)ﬁﬁﬁrih WHPA Stadldard pBPE20@T)ydhe lhytlﬂtube demand of a system
desi gned by determning a_m ni num tity.and

for the dPieBinggmit @g;bgeisicrmined by eSEpipak H@E@H%aﬂp@@&f@dwdwﬂal

LB P DA GRS G QUi il s

actduat any osstimetiomes an &p lalle at codliveg. i Speaxﬂcallxd,afnnmcw coimphifiBént, one

13, 13D, and. 13R,. the m ni mum quant i l.ocat.i on .of
orriie ERen R P SErEkIP (RY PEovEr B4 An el R bR Gjover fire
prwe&ttbnadefsigmo bit@hdd agnlibminhi@ ééhs'ﬁ?) St deRcfAl amBisBgctad

hydraul i ¢ deimand of residential tire sprinklers

re&ldrmbllabﬁretsq»rlakbrqou P gdmrwrrlmkrer,l i @hf: s&ietct@decogamtmnt can be used to
referri ure

et b tes BB PP e P PRy P Gef hf Tybinta Riions

wilfg haiebihd af sslvabd bcﬁﬁgdﬁihénts? allvdiBe @Le%thegtrnyamﬂmb @amdn@af @wet pipe
hydraul i c demand he nmost hydrauli cal li)ll renote fire
|

firg prqteqao@rsyswwfphtm residapiink dreaiting pnit. hBor qash gemparinent, the
hygw% i dQ a lcm%cfbatsgf oﬁ ?1%'19(%.%%1’1 ke tl‘%\’&l 4gh@gr1fﬂﬂlk‘,{s fpozlgthe fluid

aSSI

supliso@de tdlthNEMpﬁiea&dMﬂi fd13 7)) éo?.ﬁ)é)&)ses ahef ﬁ)er’omﬁartments From
emand of a systen1for t he dMﬁ ing unit can
thejeal eiplafed Bydmyliaderaand efgomeroy all an sAnRIEIERE bre faghest hydraulic

deg‘leagg gclﬁ'gcl nﬁaQJchléur c%n'gﬁ{'th{%{ &f the HRideRtid] &l@ﬁé IIE(}KJL @Jnsoe Je?é'rmlned

ar ea npar t ment V\/n e ta
Tlﬁ@hnghfﬁt hadrgulid d¢marst is desn compm‘md wit drsacdual dliid ﬂmg rate and pressure

1 ficall for_eac ne or e .
of Bashltig bl WieE thp ey f&gﬁ SRIRREPoIA the actual fluid
sug%lg!'f@“hfe ¥esli@cY1't199d\béH1h Ghi€ ttl'lé’lﬁlrﬁ%? lof Hé’ SRR fétth@ §hm of all the

ign to provide sufficrent fluid density) can
deSJgh eptiglders Withis legetidehtiabdweléing it irf thealesign iofik Ider 1slpe residential

SR T R RS ) ——

minﬁnﬁm@uﬁ&&bfa&h&rmh h@faﬂhﬁéh alidsIBRe lsétlf@ﬁlh erNEPAQi’ﬁndard 13D
hih any one of selected conmpartnents, have the

(2ﬁ®@hest hydraul i ¢ demand of a wet pipe fi re prot ection

syst the r
comp ety e Ry AR o s R b B i i
uB ahf ediRERS FRR sekict BEhdlas] Briesined HKNEPA Stariard 1BR (2002), the
fluid supply source to t e wet pi pe network for, in
hyslevdic damend 0fa Fystam fordhe dwelbing kaih£an bedejgsmined by assessing a

hydraulic demand of a residential fire sprinkler, up to two sprinklers, for a design area of
each compartment while taking into account any obstructions on the walls or ceiling.
Specifically, for each compartment, one or more residential fire sprinklers (as approved by
an authority having jurisdiction over fire protection design to provide sufficient fluid

density) can be selected. The selected residential fire sprinklers, i.e., design sprinkler, in
11
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the cal cul ated hydraulic demand of sone or all the
conpartnents, the highest hydraulic demand for a
weoaondeioozd3ar conpartnent of the residential dwePCTmg2005/022875
unit can be determ ned. This highest hydraulic demand
is then conpared W|th an actual fluid flow rate and
SSUl 8.8 he qu Wier.ge.t he .hi ghe
RSO Forfnelsdti e ke BB abiso VR aF it OGuieh ARaersupge four
sprizkletd) %da%ﬂla@qﬁﬁchﬁ)éd 1d¥¢]onk RGthifdddy, onetE JRIERAcotfpattinests, have
sprinklers is the sumof_all the design sprinklers

thehighest hydeautie demand phihe dix@pm“f%@on AYstemn for the resédeintjal dyrelling unit.
F eqFl%/cah Srh G q&g ﬂga@ idl b ga&ha@a b%yed{)o%gflocaﬁgn of the

uni t. n can
ddsigpl spﬂ'ﬁhlbﬂscfromtheaﬂmdmupplmourﬁe acthe wéaprpe netwidik for, in some cases,
allation eli ef forth in NFPA Standard 13D
al{ 9 FOmpHERe fh oy ad hygeaulic dgmand ot %%e gyeall the

cd | dnt<S theafgtst H’fdr&jtﬁfbt deﬁkngg% d ﬁaﬁlgc '5}] Jo it EE%RG

cluding fouf stories in
resdamtdaé ddellBR uhit@aR2 pe deteeminmgdr Rhis |haghds!ﬂamidaub1k: damayd issthen

AR 8 B oLy T SR i
hlgﬁ)est WRirglid d¥sl RdSof tﬁ@ﬁesﬁeﬁ% GeBIIAERRit@hn 888{2t by the actual fluid

conpartnent while taking into account any obstructions
Sll@pl}’tfhéthmtﬂl@nﬁﬁl dwelling gnltSb@nquleIadflfyq: sfrokleracshthe sum of all the

.1 L& Les dent i al spr.
oS QPR s o8 TuctestTPAG FFSHREDbirGR isdeGiehBY pGRY BpBpesidential
ﬁlfelp.’r@teﬁ[dhts?@tbm tHeawellin g@nf@r Q’be@@ftéiruﬂlfe idetigRtad b&lifplemented in
density) can be selecte The sel ected residenti al

acppydancep pf ayRindmym, with installaiiogguidstipendetforth int\igPA Standard 13R
(g ghected conpartnent can be used to determine if the
egl gn sprinklers, up to four sprinklers, |ocated at

specAppladnt lnsakiifing thait theihydaaniic dagant d@@gmtte@a of a wet pipe
have the hi ghest hydraulic demand of the

t
re?lﬁ%w@ﬁ&? Dekls SES/ER &Fh 709 teahltor Ly e DaleminBiesie hgsed on
gdé'%bihgleT &9o N‘F@ME@J@ 13,158 I‘é’lﬁ'tﬁ%@bb %nodﬁﬂ%%da&i 1626 (Oct.

ul ate ased on t oCAat i oh
209p).1 Bésed o8 téstiogin heofdante with phpdsy gs1dah1ms it hag b@n\mﬁcovered that

roi5ial ey SleEy sm HEOTE Eh e ey ettt buaWERAy Sighdards 13,
ISHMBR QO@! Ead )éhdoonBadddaRntea6 (Obe 26@%%@1{111 Wedt{’l??ghiuﬁl water

démand for a parti cul ar conpart nent the residenti a
dediwerty|tinpeyo Ui &eC@ais th dlajMDeirHydreldhcéﬂyl -RenpgHis sprinkler, as set forth

in P Plabdnd AR HHEE D1 ZBE L f theeisditp i 0% Hassa. 1.
inRidg pipe s?@t&h&#ﬂﬂe@n@é@iﬁ%ﬁﬂe RitiddhRquigshdeNdf el S‘@éﬁﬁlalld 1826 (Oct.

unit can be met by the actual fluid supply for th
2008ki dential dwelling unit, the number of fire

sprimk] um,of ..al | th estan s
o 1 iR S BB aat R o TR S fesgrpendant
tyge fiteysphiier hasnde pitéBK -fabtoLofdt @éa@pﬁdlﬂmaﬁyst a@rﬁh@évntah@ described
dwel [ I n% unit. Thereafter, the design can
4

in !T den Bive Aredict Ratasbeat I ;Eﬁcl@b Seytiesal] Reviderio] Pwpq’qigt Sprinklers 4.9 K-
FabBPEA 1008 @SRl §8hude? [dehiitiBaldpRurh AP A 41 3R cn

datasheet is incorporated herein by reference in its entirety; a sidewall sprinkler having a

rated K-factor of at least nominally 4, as shown and described in Tyco Fire Product
Datasheet TFP410 Series II LFII Residential Horizontal Sidewall Sprinklers 4.2 K-factor

(April 2004) and identified by Sprinkler Identification Number TY 1334, which datasheet is
12
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(2002). Applicant has verified that the hydraulic

demand design criteria of a wet pipe residential fire
wepnicrktess system are applicable to a dry pi pePeyAiSenws/022875

by tests based on guidelines set forth by NFPA

St andar ds 13, 13D 13R (2002) and UL Standard 1626

inpharsresdn py RESnflin B MO TR G Sty e o

rafeld e fasr oTlat RES noadingl 4 \é§ ghdvearnidedpdtriied i b‘FYrefP%duct
forth by NFPA Standar 13, 13D, 13R (2002 Eds.) and

Datpshege 1 Seeze L IdcH Reéqugaal fiushibendans Sprinklansed. fkt/aetor (April
20%%2 ta)ﬂ%%enh!ﬁ?? bg Pflﬁkl%xe %ﬁc};a}ﬂ?gﬁ\gﬁt}beﬁ E‘ IYe2r284 Wh1ch tdatasheet is

mécﬁpbﬂatddﬂw?*ﬁli’ﬁy Séfamlaer 1h iIs3enfi2a0. Z)Xnd 'Eﬁb:lseel h]:ilelﬁ, tBe rh, “naininally”
t he uired density of 0.0 in a dry pipe

Org{3Q vwﬁlriweteﬁéét)%f@ V@ﬁ%thr@sffq%gl rVéH{?P ar&mﬁ@ of “ UL

St an
pl ur‘gﬁsl?c fﬁgl%d@r esi %%It]lt%l a%))yerbr g fg%ﬁeh ers SPﬁﬁﬁaégér %Jéfin
repiderdmh tiryt pipesysieme agydichatibhsewithtesis lpt averaprediokisyastd for ofet

sybiems: Boberts oo s npang Seankles Ty 1 33de vanad 4l Tv228s
haE;@ Ggﬁﬁhecﬁ%ﬁh WBlemheftisFord A6t Sstet R det fo%@lqﬂf)NFP‘ﬂ Standards 13,

dentified by Sprinkler Identification Nurber
13\]91 i18R (@Q@%Eﬁﬂe)eandl GL |Sr1mda1pdo}€ét6é@ctq €0e3)rfobyaricas @ﬁ@ng eoniﬁguratlons

R R N N T A S —

wéte 966d PerifthEi G@schbliér® 1§°ﬁ1@didi‘é& bERGasheet TFP410 Series
Il LFIl Residential Horizontal Sidewall Sprinklers 4.2

K- f alcqrdest copfiguratime 49 defeaning @mhmxz@@rabvatsgadnsﬁm@n of existing
ve.rt(ijcea & 5Rk treos Gde%llke{gfos% n%lg’f CR S telrl\g%c ﬁend éttfglﬁ P?ré%ontally oriented

1Sin or pora rern

reéitiéhtaal ﬁfd@iﬁmﬁ%ﬂ%@ éidHWamlBJ L St‘a’itﬂdhl’fdgl Ga6ate QOGB)fr@@\thS placing a
of at l.east nomnally 4, as_shown and described in
ted spripldeippsy aprotestivaireetubrirrdadinty fqus guadrantewith the sprinkler

pl%i%ﬂ'lﬁiﬁ{é dgg{g bt ﬂ‘l@ glulgﬁ‘ggt? : ?)Ya(?%r %ﬂ%é?d;nspnaéf c?treriﬂgc%ﬁ oVkr one quadrant

oﬂtlﬂ@pttote‘ctmaanea)so Riatrbah sqya2 &dot oﬂﬂlecquadmhalshbeeéred by collector pan of

oSS, 19 Sl TR, DL R o
i t

8 fAegijI‘)&é’er %%eﬁ&a/ﬂ% gﬁ’f&:ﬂg%‘ %ﬁﬁétefsf 20 11g h%?i&b‘l%ﬁllﬂf 81"1'4:1‘&@4 8

I cant” has i's discovery residenti a
spfinkler, sl foplof each doblectimmepanris nlamit dmrfeetabn dnkleq[hqhaw shesteding. The

areaéi{gl gigg(;e?rt?i R p@uc&gﬁ%cfvggaré?tﬁ@%ﬁ gillzeee‘/mgtfqi o{ t(l?le quadrant
is g&{erzﬂlsl 86 $nd. Mhlfa%ov'e%%a Rhotlpdd Ao F2dit W wgeneﬁmlgl on8%half the

reqU|renents or a wet systenwas set ort
COMFH%@ sidthd d¥ader is syppieio twReleced zptﬂdéer)at thedflay rate spemﬁed in the

in A RRORPtRf i broRifed SRS e i@ B

%rl b(%v %ﬁ%ﬂg é'lgc?pg 01nch internal
dlfrﬁéttbt Pigs with DT ifefingiestid af mam &f subfigntia@StthP§DechlterRE diameter
a

as the inlet of the selected sprinkler. The duration of the test is twenty-minutes and at the
completion of the test, the water collected by the pan is measured to determine if the

amount deposited complies with the minimum density requirement. Additional details of
this test are shown and described in UL Standard 1626 (Oct. 2003), which is incorporated

herein by reference.
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were used to verify their discovery is provided bel ow

For test configurations to determ ne the horizontal
woabwmroozi3st ri buti on of existing vertically ori earad2005/022875

residential sprinkler (e.g., upright or pendent) and

horizontally oriented residential fire sprinklers

r eq ﬁqr é%st B?Iﬁ?gllﬁéﬁogs i%ggétan qgé g%r;i?%l e‘ter %@tgﬁuté%) of other existing

veRidatlg otikited ads@ienSblbspeinNlietl @0k, | upripht Gﬂpen@bh@i kaDhGrizintdlly oriented
t he sPrlnkIer placed in the center of the quadrants.

respgendiel Hret spainkies(egarsidesved) Hlla%té%ﬂaé@ P20Rct APAA) Brewidss for two
ar}aﬁg di%n?% ef thy Brd Lt ?netnp &Qll% gﬂéﬁtgd %ﬁ'ﬂﬂde?f the Igﬁrinkler is
qu I's Covere y CO an of one-squareé

plicedtat anechalf fhercovertgd Iéﬁg’dh)()r cmdmn ﬂE chet sypmcsmeingkmemtsfor
the top of the callector nls el o
hog]@ﬁ]gpléy pyiented sprankler; the SBlfl ﬁrels p@g?d nglgy thq:ngnerally flat ceiling but
I
I
thareode-medf thEhlgstarce af ks ugjateemnptedsutthee gfraoetaltt Water as dehvered to the

covera dt h and n L, of t
spiakE ahipe HoVgaisapeais e ETAteT Miactichpup e wish dag prinker
beﬁ{gqeﬁ&?vw aBde- W Siasnehahdtyr Ape- th'té‘r cbﬂ@ctﬁﬁ‘bﬁﬁ@&ieone -square
. Water is supplied to the sel ected sprinkler at
foothaaeaf drowlacad en $hpeftodriagainstrihe wells elthe Itdsaane@ﬁo that the top of the pan

ructi.o t.h ri nkI t
i kel Bhafs RS mtnAlk ol R ssheaff, aafeciid £ rgion of
thR¥H i GerBhimitdd £ tviadh sdiRsthanallavithid the cowiBpd dttLshvdald be wetted
di ameter as the inlet of the selected sprinkler.

The
to vithin 2§ nches efiibe srrinklqrat theesnesitied desigsilemgateat Wheee the coverage
arga nélgasr%reggl? gngsté ??c'n %ﬁtetécﬁ?utﬁﬁ{ EES’[ tp%tc tgﬁfg%ft{t{ %J}%k@eq‘ r}low.

Whé)ﬂ&nhé &svevdge fardahs rdCtanigiiam edetngnll mwsewwemdewﬁh a proportional water
Additional details of this test are shown

angpt eollsstedithatis senerilysayalite 268 persent o 29@@)&6 mgt%}pf the wall :

dﬂél(rc}%?lf)y ﬁ{e?e?i%el?e% ?'cgvé?g%er fbprence. For test ‘t

trons to detetm ne vertical water
di st Acthaltﬁre the st cantaﬂwrbeqoerﬁatmﬁglmcondmdd witlo UiLeSttuethrd 1626 (Oct.
dent i al s I er

gh d
2UREF s ity S Bres At e St i B i Sl ondras atangement can
be(lﬁrlﬁed w?thfhea\’@om WMT n%%‘ﬁ? reijghjf @e%@ &fdny I%Q%ﬁtap&oﬂét@@ﬁmg and

for two arrangenents first arr angenent for
simelateddainityrayd thait thel tefswdlrcﬁkdiwtlal tphiakep camlungrtemperplusesed four

diﬁ'tgrggﬁg ag]%lrnfg ,IICE] g?e?gﬁ'%\c/l? %ﬁuf o3 g:[ﬁrl] gﬁ [c]y\éw%%?stgqﬁalggeﬁlgrﬁs a rectangular-
sh? d dakfbl%?e afel§s @wide& W8t firSt d?ﬂd%@@&ld%kéll@l Wﬁﬁs ﬁ/ﬁs@r@hgm are

at cel | ower than tvventé i nches
lomr dvantthied aeql fqum@ voailsdhas ewteng ogbeg@x@ y ah@lacatof thes first and second

er, .t half the unint erru
s g i R SRR S el ieE bRy Bl P AREC S ARG witn 35
inétes b idth awnd ket @h&Rathhdeasith 41 Iﬂ&ﬁes #rsiidty. at i on
instruction provided with the sprinkler being tested

vi a Bwesprinkien to he tested predipasash apertsiveia fivgh distance to provide fluid

L (RN P B, MGk FIEALE A0

thé hegdrafdaf opehigp &imulated furnitures are oriented in an orthogonal configuration

to generally surround a wood crib and one corner of the protected area distal to the smaller
opening. A first thermocouple is located 0.25 inches above the ceiling and 10 inches

diagonally from the one corner. A second thermocouple is located in the geometric center
14
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is six feet, ten inches below a nomnally eight feet

generally flat ceiling. The duration of the test is
woemermomises at which point the walls w thin tReT/US2005/022875

coverage area should be wetted to within 28 inches of

the sprinkler at the specified design flow rate. \Were

ofI\)“#1 erﬁ)%g);/ aer}rd glgetee}lfﬁ%é f)lé)FVc ﬁ%{r:eel ?f aﬁgdi\%#i‘ln azlts o? ﬁlev\ggttrgcgn fire

so¥ee hardiNe cleRNREradRs, %pﬁﬁklbﬁmﬁtﬁll&t&ﬁhgmﬂ&&act%ﬁmm lforreasiying out
be wetted with a proportional water anDunt col | ected

the Feg tests agpamayided in Bhitanderl HFOUOCEAP3)of tines the

| en

covangghh B #hie Sholebfbo b ARSI epbhiders e, pendent
uppight, tﬁlmnte%wemqumﬂdﬂm& comdehled), aﬂhmhﬂmnﬂockﬁﬁ& dafbe located three

2003). for each ty resi denti fi.r rinklers.
inghes OFlOW he ceHing aed F@gf inchgsrfEamy éﬁ@ﬁtspe chloced prared e’

ty

s TR AETI A SRS Mot it fiTRhesaP IO bgnd gprinidler s
thatithd fitsheprirdddrasl ldce’gdGGMG-le k @romntheehlrct walllwith the smaller opening.

A%@%@f@%ﬁ?i@ tﬁ‘g %i f%er ?fgetsﬁelcglf \gﬁ g %ﬂoug ¢l Ebedne larger
ofefingangul ar shaped coverage area is provided with first

and second parallel walls whose |ength are |onger than
t hi rlg thesecbnd firdtesidng wmme@f@eMIzentaﬂimgnwateldyﬁpmklers first and

he first nd sec n
sepgimefnplsa miisdIR dRrGOf adPla B bk FfiedR g gpaced apart
ok HRREEe W E@ﬂﬁ'ﬁtﬁerfﬁﬂ%‘prlﬁlﬂeﬂ\is %Eﬁeﬁﬁﬂe tihsli@toperiing and located at a

entrance with 4 i nches of wi dt Two sprinklers to

digianaeed paerhalfdV 4o H@éblré pathapipg ﬂheasmalleg PPeRiBg. g flasesecend sprinkler
1s EOQJ.\{ &gﬁllﬁallﬁkeﬁj%hq 'fe?ett 'f%)%% Jthg § g}ﬁﬁﬁlef Hl%mqtreg gﬁ (fltleex‘ijlal?r gachltré]\

I sposed proxXli ma
thém{cgeﬁplmﬂbbaté)@ éireaily. acBsetiloat thd fifrst rspnnklmea aafigtance of one-half the
ed in an orthog confjguration to general

nglgﬂ gf%ﬁ §oan, m&aeewbesgh@%ﬁe eBigend gricgtad mneﬂee&t%rdnches

tal to the smaller opening. A first,
ab%&i?lﬁgic%upl e is located 0.25 inches above the ceiling

and ThGh¢ thifdefsre destigg Iaa‘ahgerrimofarﬁ]bazmnailm sorierged sp@ur&tarsgmhb first
IS | ocat d ,nt tr cC center t he

AP Gkt ORGSR T ALk RO EI th 5 SHBEEH Jipafture and

spg %laﬁ o9Er 4 f8tah&SW £19 hefddle £ ﬁﬁf&tﬁeﬁ&ﬁc@hﬂg is located in the same
characteristics, sprinkler installation and exact

bgﬁmameﬂeﬂssé@nﬂdanmgmm@n@HMﬂﬁhe fire tests are

P P ehneal i AR SRaReeTRaR DR e drp Souernb Bl i

ac@&ﬁhﬁ%'v@i’f@U@Sthdar@ @6@1‘?@0’[ 2008), SHY resiibntsd fird §FREERprovide a
pendent and conceal ed), third t her nrocoupl e ‘can be

predaterminrd \Mateleﬂwm gvithén ﬁﬁmrhs@cereismf agfuaiien @f aast one sprinkler

ol RSy AT L SO PG5 ARS8 by g n

thitd tePidesiplds chhfdhekcE&d®0 Qﬂegﬂéés Fdﬂr@ﬂieﬁQ“ddg@ées g Té eshiply with
sprinkler is located at one-half L fromthe third wall

UwStandﬁnﬁiel 62hdPre 08P thedpaximumipmperaiie mepared by thedhirdd
th%lﬂ{eo%ﬁléélg g%tmfocc anetea %08 88&@95 M coR06: dxRMEd hBRNES i’ar(Pg@grees F for

any continuous duration of more than two minutes. To comply with UL Standard 1626
(Oct. 2003), the maximum temperature measured by the first thermocouple cannot exceed

500 degrees F.
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opening. In the second fire testing arrangenent for

hori zontal ly-oriented sprinklers, first and second
wepnierktess are nounted in the wall distal to PO®US2005/022875

simul ated furniture and spaced apart over a distance W

so that the first sprinkler is nearest the smaller

P 6 e o A o et SR8 oy MR o eptilin iy

reSiBédtRKRTen foralkopiotdttith afthlA ofFighte MR thE e deslidh driteria for
sprinkler mounted on the wall. A third thernpcouple |s

remd@mabﬁrmﬁpmklers)/ i@ web Eesidential sygem fforsthe @mtmwm@reaaé ofthe
relﬂﬁl%ﬁes ﬁ.lr@ @Af A dﬂcg\ggy J be{h@@ecf BYDheddiofo &ﬁ(nown and

e ceiling an and ‘one-quar
urieRpdVESE! i bl(ialﬁretﬂietef:ﬂmoz[rt This dizeotdny hak zﬂldv&dtmstnpﬂrgnentatlon ofa

arrangenent for horlelzont ally-ariented sprin
1

methpd POLHEVISULH ATRIEBI IR kheAs ™ This REQVides fﬁawhe design,
clRRELAR, a ggmmeam @51@&1@& i m@ﬁg*yegmtﬁﬂa AAALC AR stem in

over a distance Walong th coupfl e
residertiat dwvelding nmithwhmh mesidentialt sponkles anddrytspriskleosydtem are believed

to R Ptk oHTE OF NHBIAT PSSP T & O1s Sapiafeativy e ifjout the
dlmmeg AL i deltnblbuntbRB 9t 629 steiCh.g., :}’&Qg%e ot ifRxpected

residential fire sprinklers provide a predetern ned
expatsmndﬂvmmrrfamethﬂ sphinklefs. f t een seconds of actuation of

t | t t h t imt
The. Marontr By Sl P uCHE s i Sy R B e gl o
e

leass 18 fﬁﬂmvmgﬁbeﬂg)l Pataﬁ@t%quﬁhﬁﬁﬁeékﬁ@é 1dggign prafeciivnaeed: bl which
spggﬁﬁ%]er'ugkqerts a sn?t%& Ie us%%% O%le S&HE Sgt’r_lg? gﬁ%ﬁgiss fF or %Por dry

excee nore rees

reﬁﬂéﬁtiaﬂ fedkpricikilead; I(Dﬁhé)fypm bﬁcdlh@cdﬂé@naﬁﬁt aithebe sp'Bﬁlﬁed sprmkler
ly with UL Standard 1626 (Qct.. 03), the maxinu
(39 &w@ec‘aﬁ@f} VRS FF g Toreach éyprc.qf §?1hf1& evme}ﬂca% é‘ﬁﬁdf’f) the flow

rafedn@ ?gséx%)plggg{r@ ?cﬁr dl‘egpe‘éﬁﬁdt?:%vérﬁ @ar@?ﬂlvﬁach é}%g/&%eﬁﬁ%rbver a.

i scover ed n crlter aint
prb’&stmiema dbr saghtofmet or dﬂyrpepqomteﬁrst iAoml theseandiviafualsiagamew able to

|Ais the sane _desjgn criteria for residential fir :
obigipthndpasgractrs el Ab ST o S §emERinicgHoR Fhodtun hat would

fa@i‘h%@ﬁﬁe'd@ﬂ %ﬁﬁeé 8¢ tl'fe'é‘@ln"dﬁﬁrdlﬁ?smljo?lexédﬁblte &2 Pbwhlif #{Rires 2A

overy Is believed to be heretofore
andr2) dmoandumn&tmemechai cambdg dheoriputer \mﬂma gutaphomal wger interface.

Thi s scovery has. all d an i enent ati on of a

T SRR a8 B SR B by Promanication
mBBRLAQE. PraQ\éhﬁ'ﬁ&erQO) @ht érﬁl?&ﬁestabﬁro%ﬁﬁie%mputatlonal engines such as,

cl aSS|§|cat|on approval enentation of dry

fog anmﬂlh he éértdmdngrmsmﬁ the| and @}@ﬂ@ﬁﬁ} popesatjcehetiagacteristics of
reglgerftwblf ger sp§ eésm Lal‘?ug Cétg}%{ltg{e/g%d Woula IC1)'ece{]vke a%proprlate o;}ératlonal
parameters of an area to be protected for a residential application and would provide
appropriate selections (via dialogs 202, 204, 206, 208 or a menu) of residential fire
sprinklers suitable for at least a dry pipe system of such residential application. By way of
example, the user can select from a menu or provide arbitrary values of an actual
protection area and various parameters of such area (e.g., obstructions or ceiling offset) in a
dialog type entry; select the type of sprinkler (e.g., upright, pendent, sidewall, or flush

pendent, flush sidewall); select the appropriate nominal rated K-factor; and select either or
16
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to provide the sane or simlar protection of a wet

fire protection systemw thout the difficulties that
woayoshme2encountered with a wet system e.g., | eakageoosn22875

unexpect ed expul sion of water fromthe sprinklers.

Mor eover, by virtue of applicant's discovery,

S S e s e
thae@ap@se] teedoipitional edg@@s rddi@mnel it kgsit€re then used to
parameters for the specified design protection area:
provifle fisi ushr wigheichpise oprasitlentisidira srrinkders apprepriage forswch design,
s 0 oSV 0 A B s LI it p e

necesssgfanbothividd of B sipesistened sprinkler; (3) the

specified coverage ar e%f f O{a]t_each type of ceiling over

a pr BRSHeT ean ehtad;grqndyoal bularigny olacaisamaranedery o both wet and dry
pi@% RRIAGal sPlte @R GRS LEANTANE AR AuGP ﬁqwgf‘mfa&i%, the

ceiling’over a . protection area; for eac wet

destgnghayanpitgre cay b¢ tabslatedrad apprepaate ok the tipalod dasign pmtection area

able to obtain the parangters identified aboye . in a s
b e BRI LT Ot L6 SHEROTS Hchd PF fhetyge of ceiling
B4sB& oA €55 %Ad RERERASthE AbsibMBHBmleRE Mt Rovili] t0aKA TR En the form

as shown in Figures 2A and 2B, the conmunication nedia
ofgwaxibemacoyerrge tren; Mmaximum spagiigi bebweensprinklatsesfaaing, between

oGt okl 16 S ard aRPn Rt el b YRt oy these
e patiatiere Mo dh 6 ARRRRIY, 1R 182 E QIBHEREAORAhe BRI ST8frinkler

such as, for exanple, the determnation of the”, and
(edatuabgbie peridenp sidawrlbhse thatihe apnrepiiaie tabylagipn pé désdgmparameters

fir | nkl . uter. .2 ul g necejyve.
conpdipab P RS BB R R EhoS LR, e B Bon am be seected
fréah @hgof &€ desipn pamaprtddenid b appppligtadedsn padmerw ebnsonant with .

provi de approgriate sel ectiaons_ (via, dialogs 202, 204, '
thotpgd critsgio cam beabylatedranddseddert i suftpble copmukjatips medium.
ARUEARHE Pt o 8T APPSR iy sgpmunicaion
medmmeped aled sditabha, sudiesyfon exgnple) deoied fotpamyreleds v@amahication

an actual protectjon _area and varioys paraneters of
medjun <s-£eae!§)1é@rgt.el,ep ) PLEG ORI telsttes HgesPraicatignge.g., land
lirkdi 18l Mgy, PR1t&BhiVely, $RE P ' €. 9.,
! upri htn, )/pendentl‘?',e }é’i de%rln,hﬂ%?ﬁf ug E%lzoﬁgledr:%g I%ripleﬁsh

si deRedardlessélthecpartihdaréty pf derdoatreumention aedivh gitie medium would

-factor: .and.sel.ect. either orboth.wet gnd dr i pe
oy b Relugl g Gt S isP st ap B P b dtRa it oxample, (1)
at §AEEIR Ay hd Wb Firk BErifIQB8IfeE 84ch Jie SIRINYE &t hrBRBId BRALN@F a plurality

progranined into the conputer are thén used to provide

oftabeas tske pratacteddn dheodwelling unigsaceelf the plurality of desigrkprotestion areas
i at.e f h g h f .. the, .
R B85 EhE1e AR 0 SRR bl sy

vaQfe 53 10 R ES 2N RREIHANT) 4 Sluradief bf MBEmER AHW rddésPd residual
system The user can obt ai nS\AgT: aphi cal tabul ati ons of

prefisutiey forpetesnesties pluradity pbarasyelihegntngimjcation medium would also
include a description of wet and dry pipe residential fire sprinkler networks that directs a

user to design a residential fire protection system with the same number of the at least one
residential fire sprinkler in one of wet or dry pipe system in a dwelling unit based on the
identification of fire protection information such as, for example, a calculation to

determine the quantity of residential fire sprinklers.
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20

pi pe residential systens in a different conmunication

medium | n a paper nedium the design paraneters can
woeodemozd3at ed as appropriate for the type of deers2005/022875

protection area based on any suitable lead criterion.

The lead criterion is chosen to be the type of

cei l4,ng. ed on.this |ead .cri gy t.he. desi .

par AR ETR RO R P RG S RE b B Wil Hlgppgrion of
pr&EctividrEasith eSMes @it Bastine oo whRc '(a? gyfeadfweiting over the

sprinkl ers; spacing between deflector o

r sprinkler tg.
degigh prateptionsmera ushyas, dorecHapte, g@gqrabaﬂatpﬂ@g@ﬁ plébwéﬁsﬁ Geding; (0)
of g5 IR LIRS 8 ASL R HPTBRT® e
fadiprr 4fghé at 1psn ded type Sif ieargprinkles sudhheata ddneinalppted |-fate of 4 or 5;

tabul ati gn of design paraneters consonant wth_fhe
(d) mapmup {3 reh PERTPTIep PR T CYRELS, PlHealinegkiflow rates for a
pefiddnt %e%%i&éﬂigp%;lﬁﬂe? Glifch fafQR 840 Af £ PG hEE S BReted to at least
parareters and the appropriate design paraneters
one dnspipebf theitebwotkefpgmd icond aithoplucaity bEd¢sahuprateetiomandas

rovided in a. suitapl e communication nmedium Al though
hagﬁ‘ﬁé ae‘jaélﬂyr rﬁeeln@&r‘??ﬁd%‘i“&%?qson medi um has been
deschd HedilePHRADIE RIIMLRI A Hrb SFidkB&ts UBCADHE] @hPBshown herein can be
suitable, such as, for exanple, a voice pronpt )
cowpleé kes drycuipimg mietveark owhich dreswppledywith e dire-fighting fluid, e.g., a water

suﬁ@&ﬁﬁ}? @ge% ﬁpgirqu%g %s;a%tieiﬁtgﬂgf)ﬁe&eﬁlgeldie]ér?bgc%}%\ér{gie include residential fire
spAhkI8fsARdtia¥esiitablelTBr GRNULINhS; &t XBmMPFRY nkitfh aQﬂyE)%db@fstem (e.g. that is
paper. Regardless of the particularity of the

the erive AY LR ioernesed tarifeering torpRAraiHoRow P upheated nopiqn of a building)

incl.ude ' tif | is I ' . -
o A SRRSOyt 5 G088 By v
t ypewafle therpresept invkhtton Hae be@ndibclodedtvwieh reiferemdeitd ertdin

protected areas; (2) a plurality of areas to b )
eniogipents @quqﬁ@lmﬁmon@ alfprations, ged cymgetie the E?Sarlb%cy

R S A
invénition gasydefiatdim the appehQed detms A&@4rdingy; it anidtefd9d that the present

. plurality of mni flow rates and resj dual pressures
infegfion np s Bite 1 BF drssriprd crgpodimens, buibatimn Pliseope defined
' i cp'é%ﬁ; dHid MBreef wWet and dry

]ng?%g“ﬁ%%%ggﬂ%?%ﬁgr?gghgggfﬁilergﬁ%?&%rks that directs
a user to design a residential fire protection system
wi th the sane nunber of the at |east one residenti al
fire sprinkler in one of wet or dry pipe systemin a
dwel ling unit based on the identification of fire
protection information such as, for exanple, a
calculation to determne the quantity of residentia
fire sprinklers. The identification of fire protection
i nformati on can al so include information of protection
areas in relation to at |east one of the follow ng:
(a) type of ceiling over the design protection area
such as, for exanple, generally flat, sloped, or
beaned ceiling; (b) spacing between any two of the at
| east one type of residential fire sprinklers; (c)
rated Kfactor
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of the at |east one type of fire sprinkler such as a

nom nal rated K-factor of 4 or 5; (d) m ninumfl ow
woabw/psisspri nkl er such as, for exanple, a pl BCaluStops/022875

of flowrates for a pendent type residential sprinkler

with a rated K-factor of 4.9 when connected to at

| east one dry pipe of the network of pipes in one of

he al i,ty of design protection areas having a
W ilgwlml‘%:'ei ling configurations. As installed,
suitable residential fire sprinklers described and

shown herein can be coupled tQ a dry piping network, . .
Lwhi ch mathodefifissigamad duy piperiesidential g prgtoction sy sten i a regidential

BRI 34y S SRLANEL: a0 YR oo i
Profciink Aegosiatioa tStardardsui3t H31D,eanfldBRythe methdd esmpifiging:

exanple, with a dry pipe,system (e.g. that. is the, i
ent | FPTRVAIPE AR ITRYE SRty éflﬁi foeéfi%@f IF%‘H%‘&@P&%_ER gyinkfprs required
to%teﬁﬁﬁﬁ%t}ﬁ@ré%@fctdeﬁﬁn_@fCﬁ]]@ulQHJ)ﬂ &t 188 YesRlenfal Witk sgllrillggterg é)f a piping

system (e."g. the sprinkler extends Into an u
nepworki fdledofitlawbier hud mgingetie potechthe pleskiytoficnmeattinents; and

R RO T—
de@é}ﬁlﬂl%,siﬂ: Prebiientig I5E shatkior ;ﬁﬁlﬁ@ demat s118d ﬁ/itﬁ%?g%its ﬁlﬂéﬁrotect the

Wi t hout departing fromthe sphere and scope o

plpralityeaftcompaginientsn, as defined in the appended cl ai ims.
Accordingly, it is intended that the present invention

not be limted to the descri bed enbodi nents, but that

2.1t hBg hédod ot tlabe 0pehetefn the detbimintig doaipgidage of the
followi ng clains, and equival ents thereof.Wat | Caim
|'s: definmgrmpgritude of exasgine apd Bowrgte oif pdluidsurgbhiqusge in the wet
5 . ' systemin a residential dwelling unit

3m%%§?ﬁ§h§k%fﬁkéﬁ?f%ﬁ%f conpartnents as defined in the
200XeNatingreaidehiidlgpinkitscit b oatedPKsfactoabpropifita fistahelpressure and
13, 13 d. 13R the method conprising; determning a

0W Fatsh g FUPplyasryrde n Ak Wet nipe HtsoPRERET SYSqhy o
sprinklers required to determ ne a hydraul i c denand
calculation of the residential fire sprinklers of a

3.pi pi g methadpkclhinh Redheveintspeaiyeng eomiprises azlgeldtingthe hydraulic

rotect th lyraljty of co rtments; .and specifying
1 B b e i i PO ORp B R Ul aPurer Rethe
seRRfel i @intial A% PEhRIMIIbmiift WhétBSHtAS MIE@d fifd Brinkler, up to a

sprinkler piping network filled with a gas to protect
métimup] ofitsio, wthifa conpratment of the rsidenhiel dreellingluwt, reduiresthe

. erei.n the determ ning conprises: defining a
hléﬁeéﬁgxc{ﬁ%‘glcofio%iwg%sure and flow rate of a fluid supply
source in the wet pipe fire sprinkler system and

selecting residential sprinklers at a rated K-factor
4.apprBprethed pHelainh g, whersisuspecifiieg comprises calculating the hydraulic

flow rate of the selected residential fire sprinkler from the fluid supply source to the
selected residential fire sprinkler to determine whether the selected fire sprinkler, up to a
maximum of four, within a compartment of the residential dwelling unit, requires the

highest hydraulic flow rate.

19



10

15

20

25

30

flowrate of the fluid supply source in the wet pipe

fire sprinkler system 3. The nethod of claim 2,
woheremom3speci fyi ng conpri ses cal cul ati ng the Rgdmaos022875

flow rate of the selected residential fire sprinkler

fromthe fluid supply source to the sel ected

residenti al .kl eter 'ne et her .
SeI tﬁ?(}%f %rk?rq ﬁ;%llél? 3 all}s 4f8V grefn V\Igr%ng(c%mﬁrﬁgs selecting
reMidritianfife s‘tfz)ﬁﬂlal%fst diﬁﬁionﬁﬁaltrﬁted Keficthe Bélbcﬁbd el 4 gdgp Atdted K-

requires the highest hydraulic flow rate. 4. The

fa(ﬁ@tSh!QﬂSlsﬁngché 32, dhdie s 4o di’s §Ong S et fses
cal cul ating the hydraul ic flowrate of the sel ected
residential fire sprinkler fromthe fluid supply

6.sourge rhéhbdef deines ) whkreiashe fiowiodvatdr comppisdsrkilew of ovater in
determ ne vvhether the selected fire sprlnkl r iJSOtoéa
gaHans pRsmiBrtensgigrted fiophi AToNP O Ko pies rensiyingipd 12, 15, 14,16, 17, 18,

19 Qé'ﬂeﬁﬁ'ﬁ' FS’V% bvnﬂld%%uoﬁ 'nﬁdlﬁétfet he hi ghest

hydraali’c flow rat one of clains 3
and 4, wherein the speC|fy|ng conprlses selecting

71T B PG bR BaieRie i Bipleetis Sopiem in  residentil
dv%é?lglﬁ tgﬁr%’[d l'i‘egzng élu@ahtﬁ o@corﬂpal'tméht@as defided th the 2602 Naftofhl Fire

) he net hod of claim5, wherein the
PrbteotimnAssmaiaapn Stamdaids ééDaanﬂlthﬁ/\m@ﬂlocl/aOl@prlSlnggal | ons per

T M e S S g P BRSO D
defand 3RduidBowaf élpfb‘é,ldl@ﬁtﬁal ird bbrenklefs uﬁtd‘lﬁ&&ﬁﬂlrﬂﬁers within a
designing a dry pe residential fire protection

compattaent of the rqsgiea@ﬂtdvmlhwmt fong Weh pipeHle spignider system; and
| ural f
e R b R TRAN B8 R AT DAL BOighipy o

detdiingdt madresidsiidl $ird g;ruﬂt&tr@)ﬁﬁﬁlgl Bﬁ@nﬁiﬁﬁbdh wﬁmhrm guig nd protext the
residential fire sprinklers based on a h aulic
pluahiyre coppetrimsnts pr laﬁtaaﬂtwwg?réé?ﬁel with Nﬁgé I3, i thgpsteqn
inMBak,g: two sprinklers within a corrpart ment of the
resitdential dwelling unit for a wet pipe fire
sprinkl er syst(@m aendfa&paqullyysi;dmgcettb@rmidﬂ suffiviquiamatet flow rate to
and | ocation of resl dentlal fire spri f;f rI%, as
det er mi netReVRtkOTRIRGSF8136 Fumari4ia A pSPITRICE Aoy R fp2

system fill&deMihdl @uddsh;t 0 protect the plurality of
conpartments for installation accordance with NFPA

13D, the syst el i ncd sidglagontfa)valvewat er supply source
to provide suf $n§l ent water flow rate to a network of

pi pes so as t _ VPR WS AMlct ed density for a
predet er m ned @yr atd AdtivoflOof Apssith Bk Eille@Mithod gasaldithe residential

sprinklers are in an unactuated condition so that the pipes are dry.

8. A method of designing a dry pipe residential fire protection system in a residential
dwelling unit having a plﬁrality of compartments as defined in the 2002 National Fire
Protection Association Standards 13 and 13R, the method comprising:

determining a minimum number of residential fire sprinklers based on a hydraulic
demand calculation of all residential fire sprinklers up to four sprinklers within a

compartment of the residential dwelling unit for a wet pipe fire sprinkler system; and
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(c) a dry pipe valve; and (d) a network of pipes to be
filled wwth a gas when the residential sprinklers are
wonowmozmsact uat ed condition so that the pipes BCEUSRON5/022875
8. A nethod of designing a dry pipe residential fire
protection systemin a residential dwelling unit

h it def i in..
2003 PReDiSH i TR RO Pk R LT aes Goneal B arbisrses
deéﬁﬁnﬂe@ Ra aliB@deRiaN Ak GRRIEk §ipﬁ@ sydRheRBIWIE a%amd’lprﬁwm the
unber of residential fire sprinklers based on

phtryw@ui compartmrentd ferdhsallasiongacasdange withe§F HérlﬁRarhefSWﬁtém
pr.inklers up to four sprinklers within a conpartnent

tP%e residential dwelling unit for a wet pipe fire
sprinkler sysygm andgapegipbly %Qrckh@pfﬁvﬁddﬁmmﬁdu&mfaténﬂow rate to
and | ocation of residential fire sprinklers,
det er ni nédietwerkpfpines daas fomainfaina greselaried fier&iltpsufﬂrga
system fi] to protect the plurality of
conpart %&a%ﬁﬁukglﬁ¥gﬁﬁétlon accordance with NFPA
13R, the syst gb) i na diskilegont{cdyalaepat er supply source
to provide sufficient water flow rate to a network of

pi pes so as t dShuai rit Vﬂ“&‘ﬁpﬁéém%cted density for a
predeterm ned ( qxr aty ﬂé@wo éﬁae@, koot ﬁllE@With%' ga¥ HéR the residential
(c) a dry pipe valve; a network of pipes to be
filled wsptinkleryase MWrurtah‘matedsoni@hom a¢ thepihiepigpesrage diye
in an unactuated condition so that the pipes are dry.
9. The nmethod of one of clainms 1, 7 and 8, wherein the

9. SPECHHeth&Ho& 8 Bel FREimk deMbhd 3 \Ol%relﬁtthé ﬁﬁéifylﬁg QomyHSes:
of residential fire sprinkler to be used int
dweliféntidyingi t ; a plurallty of protection areas to be

Cori nklor i 1 1hE e Tt BERR piRIERT Fanid (R

of protectviedingig8s having a dinension of X by Y,
wherein X is any value from10 feet to 20 feet and

i's any val ue faRlpality efawetecidomareasdabe pasfected py theat .lfta§t one type
f
espect 1 rr R PhESpARBle! FOhCUALIBE SRR of fie fhuplty of

The net hggowettied @t I&,Vln@hedlﬂlensmin ef Eltyrd) whereinfX is any value

rotection areas ar rel at at
P from 10 feet to 0 feet ande 9 is any value from 10 feet to 24 feet; and

ll’lC

a plurality of minimum flow rates and residual pressures for a

respective one of a plurality of protection areas.

10.  The method of claim 9, wherein the plurality of protection areas are related to at
least one of the following:

(2) spacing between any two of the at least one type of residential fire
sprinklers;

(b) a type of ceiling over a protection area;

(c) rated K-factor of the at least one type of residential fire sprinkler;

(d) minimum flow rate per sprinkler;

(e) pressure of fluid being supplied to the at least one type of residential fire

sprinkler; and
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| east one of the follow ng: (a) spaci ng between any

two of the at | east one type of residential fire
wepnierktess; (b) a type of ceiling over a proteCriusznos/022875

area; (c) rated K-factor of the at |east one type of

residential fire sprinkler (d) mnimumflow rate per

" (Bast vopRHyBLA T UR L e e Ao g e Ere sBribies

mﬁyg&ﬁ) tenperature at which the at Ieast one type of
residential fire sprinkler activates. 11. The net hod
of claim 10, wherein the plurality of protection areas

11genarsrrgrdt) & SHET 0 atheRhS Reaflah RS Py By Bmprises o

préteioRGidOr af astions bod géne@dllyl feasdlopeder dearhdd caﬁn@ ragd the
feet 196 square feet; 256 square feet; 288 s

proteciion ageringlydes @ leaseene @frl%eeuea fsitel osgpare feeq ?rf’réesquare feet;
[ ated K-factor
28%&%&??&% 3?0% H&r%}“eett f06 g% g?e}g'ifactors i ncl udi ng
nom nal K—factors of 4 and 5 13 The net hod of claim

12, V\,here t at | east o residential fire
12 oy (TR FRALBOE A RIRS bb et e st R E ERf PE B0t rated
Kga[c?dfpn ﬂ%@#gsﬁérﬁﬂlapf( 388t 4anANdant sprinkl er having

a rate act or 5, a sidewall sprinkler having a
rated K-factor of 4 and conblnatlons thereof 14. The

mst d oéhgcl %ﬁ' {F? 12, %elp t cgnie rﬁgﬂargﬁ ﬂ{%/%)émklers
coﬁ%h‘s&ke{ e s 1hﬁleﬁsélé’ét&ﬁfr&nfa3éibtq{ c&fsmﬁn@ oﬂ&%’bfﬁﬂﬁﬁﬁﬁ@ﬁt&ﬁrmkler

| east one dry pipe of the network of pes in
having achtet! fle faskarrad|Si & yidowald sprinidter heving etrpisd I%rfasé@ Hh4v it
a horlzo tal .ceiling with a maximumrise of two inches
copbimafighs h8¥ °%un, the plurality of flow rates including

about 15 gall ons per mnute for a protected area of
about 144, 196, or 256 square feet; about 17 gall on?
14per Theruethod of clain | veered ﬂsﬁrréamaﬂmaﬂ%fatemga%a urality of

f ee t
Bl o b R GGy B L D P8 P P o
leal’sﬂond/\&@qﬁpd’loﬂthe nBﬂm)IrlﬂUprlbéﬂw onabf theqripmlityest design protection areas
plurality of flow rates for a,sidewall fsgtrcgn f;
hayingit horizniahealliRB bR TN ROk (WD H}?Q&%/ bt gun, the plurality
I f [
of fﬁ)@f‘lta eg ?12l lg§1¥g Qk&ﬁrlgtggglglgs ﬁg?ﬁe&gﬁtg fi : haeﬁgfégrﬁzgl al'i‘eao(?feabgﬁt 144, 196,

orsze\sqmaé E®t; |a1boh1um gajloabpcrtmmhtel fens proi@tegbdreontahpat 324 square

m nute f rote
feet; or about % g'c?llo%s per &Er?u(%e ﬁ)rr g%rotected area of about 400 square feet.

15.  The method of claim 14, wherein the minimum flow rate comprises a plurality of
flow rates for a sidewall type sprinkler with a rated K-factor of 4.2 when connected to at
least one dry pipe of the network of pipes in one of the plurality of protected areas, the
plurality of flow rates including about at least 12 gallons per minute for a protected area of
about 144 square feet; about at least 16 gallons per minute for a protected area of about
196 or 256 square feet; about at least 19 gallons per minute for a protected area of about
288 square feet; or about at least 23 gallons per minute for a protected area of about 320

square feet.
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about 144 square feet; about at |east 16 gall ons per

m nute for a protected area of about 196 or 256 square
woeadsiooazput at | east 19 gall ons per m nute foPC&US2005/022875

protected area of about 288 square feet; or about at

| east 23 gallons per mnute for a prot ect ed area of

abo ref t..16. he net laim1l .
6 orBe A S S i P15t A R el BB p gt of
flof s et aﬁ‘ﬁelfd@ﬁt @p@ SRR WilHREraSdr K Akdt6r ofid. 2 Kvhan atrbted to at

K-factor of 2 when connected to_at | east one dry
leq@t me dﬁ’ Ptme)frﬂeft oeirRrlopl Ripgsds oppobithe Phirakifyeofgiesien prqtg'ptlon areas
B e R S

of Blowr rateb ir)blt(lfiné hisowit 11 3tgaBonsipet ndinng fagitbtedBd gedal of mbomam 196,
mnute for a protected area of about 144, 196

256
or 2§ aqusrs Bt abaddt gailgn@gqqn@ﬁgte Ff@rra protrsted arer ofaabout 324 square
r
A0 S0 O AR P et el Syt
square f eet 17. The nmet hod of claim 13, wherein the

177 or T gusaehet Ayl Savenn i TaRiToR ey 6 serpitiiend palty of
ﬂ"‘n@t*‘?ﬁ‘“a? yig ? : ‘%%‘Eéﬂlﬁ?i*eat%“ﬁ}fi‘f“?‘% v pected o
leqst meedry ipgre dnbeseth@vk ofpipesshopedf tbemllulrnét

ht h f
hafg eqparey coR Bl § BesE re o g apoe poRpd B pafuraty of

floW HI%SQH(ﬂ@dlné a%&th(gaﬁgnsﬁ?e@ dniftfite FOUBroledded ak&bof HoulbM, 196, or
square feet; about 19 | ons per mnute for a

256 rsqw@ f@a ahpeial bgalleps mr guptestgria peotgcsest arey pf 2ot 24 aguare feet;
er m nut, f e f 400
o SR B P 0 SRS S R 02
m ni rrumfl ow rate corrprl ses a plurality of flow rates

for two pendent tyg}e} sprinklers_ each with a rated
18- f ddeanethgd af daigh V&l@ﬁ%éheéam@raumékﬁwt? GRIMpHSes 3iphality of
Ay ra&&%ﬂ?&o o' Rinieflyhd §fidds ?i%ﬁ vsa{heffageg ggla{)f §84.80hen
coﬁﬂe(:ltddihtwwpsan@fdrg ipiget of ththechp:rk tof pipes irodner cbfrthe p]meahty of design

plurality of flow rates.including. about 14, n
ProfeFiARATe 45 a&lﬂg@dlwﬁéaﬁgagaﬂﬂb% mg 1%910# %k lngl?esy%{oot of

DS ARhs BhnRitd R adrotected f

o HERErRP 006 RO el B 1! dprorctedaac
aboet Hdd 1%, oc R56 squks; feaher ebout i B galtalsqet mtinuig faanpoiested area of

provi di nE? ? density of at least 0.1 gallons per mnute
abgul 34 SAUFE 1§det . 20. The method of claim 18, wherein

the cal cul ating conprises providing a density of at

| east 0.05 gallons per mnute per square feet to each
1%f tThe mithodrofeleinahd.i wherah thtee@E Qidating gomipirises providing a density of

A residenti dwel ling unit fire
atgqga&(gtgglj)%swgwte P?Fesq}%rflf%éntl al dwel ling unit
having a plurality of conmpartnents as defined in the

2002 National Fire Protection . . o )
20.  The method of claim 18, wherein the calculating comprises providing a density of

yw;ftdhsgn protection areas

at least 0.05 gallons per minute per square feet to each of the minimum quantity of

residential fire sprinklers.
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Associ ation Standard 13D, the fire protection system

conprising: a supply of pressurized fluid | ocated
wonreeiooat3e the dwel ling unit; a network of pi pEETIiUS2005/022875

fluid conmunication with the fluid supply, the network

of pipes including at |east one pipe extendi ng over

f.th t.e , . at f i .
21777 Aeigentin G e T R pi O B e A BE 9B it
ha¥ihp@ plirality)of comPadmenta gt défhedfin fesiode Natodhal HireeProtection

sprinklers | ocated adj acent, each of the conpartnents,
Assegittionf Stanrdardy L3P+ the JireprofesEpRy s¥f§ COMPHENG pr i nkl er s

bei - W] it} wth a

gas 8P R Bitsh Bkl ok A8F R RRaP UL ity

spr iaktwestk of pipes igflaidicommuoficaties vdeinthe Ahid supply, the network of

.sprinklers, fluid js delivered fromfluid suppl 0
pines dnclesipgpttIpash oae QiPE KKITding oyes eagh Hﬁthﬁ éPPFl@al,‘tg'\Rﬂ rfilF ft least one
. .#Eﬁﬁg. o8] td fip ' ef id ed on
P 1ﬂ§ W%é\ cu gt‘%eéeﬁyg P‘gfﬂ ?gﬁdég?rg%ctihé %rlééaglf !I)ﬁgr(lgelgf (I:iéecﬁF ?ﬁflﬁi fire
spr iarjobetity of wgsidentithiire sprinld ks doctedrealidcant aable ofthgteesipartments,

| | at ed. d X i [ . A t 2., A .
celee He ANHAI GLEPRPHG GFT BTREY BroF Bo e odhSPisget pRepiPe
fille@ShigeEdsab teweldonn@uidfibh oh@védi@ofe flehthkley ofthe quantity of

conpartients as ‘defined in the 2002 National Fire o
resitentielfiiesprinklersc {laidiis delStezasdfsor Sluidsupply to3he comparmends within a

rotectian stem conmpri SkNg:.a.: Ly. rize
Bl R BT O R D Eido it e iler L SRl f Afcutared
hy@fault B&Sahd ok bl irehi C@MELMieGRE hiElBrsyif T thdespfinkiees, Banipg Yhe highest

the network of pipes including at |east one pipe
calsulataddlempnd vathina epmpartmeE. conpart nents, the at | east

one pipe being filled generally with a gas so that the

at least one pipe is dry; and a quantity of
221 esiAlentdeatialfdwellimppurditnfiteqirstetibmadysidma djeaesidentmh divelbifng unit

t he conpartnents, h of {he . ' f i denti al
hayiPge RPPIQIEPEPBEAG® o ptad 1t gha 92¥a toaal o k@SSt e
Asfsbcl,i!alt?csjn %ﬁ%r@s E.fil}dsfgj S fireYROR 1R éﬂ@fehpébngﬁriﬁﬁgzl east

one fire sprin e guantity of residential fire
spr iasabglysof ptdssirized dluddldceted prbximatntlid divellisgppity t o

the conpartnents wi.thin a first ti. ripd rein

t he scpRoc) Potes o aiasprtayication vl R Eif St Hediftyprk of

, i rR8 bl theiat R
D B et 3 el iR Dieh % i o Rast one
pimebeaing Alletigeheradlydvith ¢ Bassodhaidhpairleast ane pipg is difyearid r e

protection stem.of .one .of cl.ains, 2.1 and 22. .wher ej

Fhe S Eor R R A Ca S ST $eB 3R Shpafmens
cadl6f fhi gBaritp be felsideRtisl it §pRkicrd BEn@bowdled 15the atlleafi@ne pipe

22, wherein the first tinme period conprises about 15,
filledowitttis gas2®. thathepdn actuagion 08 &t leash osg Sreatpriskles phihyqpantity of

resvi'geenrtgi Hret srf)remf(l%%si, ?henncf iis %lelixﬁeiréciE fr&%rﬂlﬂg g@ply to the compartments within a

first time period, wherein the quantity of residential fire sprinkler is based on a calculated

ot

hydraulic demand for all residential fire sprinklers, up to four sprinklers, having the highest

calculated demand within a compartment.

23.  The fire protection system of one of claims 21 and 22, wherein the first time period

comprises about 10 seconds.
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conprises a residential pendant type fire sprinkler

having a rated K-factor of at |east nomnally 4. 26.
woheosfonz435 pr ot ecti on system of cl ai m 24, wher ePaTHIS2005/022875

residential fire sprinkler conprises a residential

sidewal | sprinkler having a rated K-factor of at |east

nom _ pal 4. 27. A nmethod canprising: . identifying.of.. .
24| reﬂﬁrflafyﬂé’mtﬁﬁm SrBraargat FBmse] i s el i tige period
cofprisePsbodel s G&dnidd the 2002 National Fire Protection

Associ ation Standards 13, 13D, and 13R the fire

protection information including: at |east one type of

residential fire sprin r. far _each of th I [0t
2% ° BB Borestid et Himeta ey P oot B bl
cobipiBessPfdsitieh@dl ipeAddal Wpalfiré YprafklaaametaGakee KprRt@ I atlleast

in the dwelling unit, each of the plurality of design

nogHealbicdi on areas having a di nension of X by Y, wherein
Xis any value from 10 feet to 20 feet and Y is any
value from 10 feet to 24 feet; and a plurality of

26 ni Thenfirk [ppave ¢ tidnesy stemcb frodindida ivhpre@is the ressddntial fire sprinkler
respective pluyrality of areas; and directing a, user to

CORYEISETR spsidentiglsiiepall spri erhayingcd ﬁﬁﬁgl Iiff%%t%t‘rﬁg%t {q3st ppgninally 4.
sanme nunber of the at |east one type of residential
fire sprinkler in either one of a wet or dry pipe

27y st A& madthodacabwpeisingng unit based on the fire protection

i nf tion. .28. The .net hod of [ 7, . in th
(I QR Bt B8 ProtoHng tomtiomipt Bt aieuth dnftasdefined
in'the S®LatAtRhal BréProtRfsh AQRRifRonidigdasl 18M 3]9,:( aggda])ﬂ@, YIREfire

of ceiling over the design protection area;
prefecitdmigfdyetatier including:wo of the at | east one type of

residential fire sprinklers:; .(c).rated K;factor pof_.the .
at | east one tagyg%asg?neg&? %"L:’i’?fllgl%%ua; ?lfees@ﬁlﬂeﬁ Eﬁ’reeracg Pg ¢ plurality
noni nal | Yof4rbtectdd aféhs Hchidinga fatedVK fadt6r oL theSRe isphhlder;

(e) pressure of fluid being supplied to the at [ east

one type of rexplaeabity of arpasrie b protentedin the dwelling unit, each of the
B
X is any value from 10 feet to 20 feet and Y is any value from 10 feet to 24
feet; and
a plurality of minimum flow rates and residual pressures for a
respective plurality of areas; and
directing a user to design a residential fire protection system with the same number
of the at least one type of residential fire sprinkler in either one of a wet or dry pipe system

in a dwelling unit based on the fire protection information.

28.  The method of claim 27, wherein the fire protection information comprises
protection areas in relation to at least one of the following:

(@) type of ceiling over the design protection area;

(b) spacing between any two of the at least one type of residential fire
sprinklers;

(©) rated K-factor of the at least one type of residential fire sprinkler from

nominally 4 to 6;
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29. The nmethod of claim28, wherein the plurality of

protection areas conprises a protection area for at
woOeeastoonse of a generally flat, sloped or beanedT/US2005/022875

ceiling, and the protection area includes at |east one

of 144 square feet; 196 square feet; 256 square feet;

288 quare, feet; 320 square feet; or 400 square feet.

(Ghe mePHBROJlovRTass PRI SBIKIfer ei n t he rated K- fact or
C 0 "’Qé)' S espr@ksﬁhleléff R Bfelﬁ’érsdp@h@@ td$ht a€le@dt Dnb ReUdtiréldential fire
nomrally 4 and 5. he nmet hod of claim?29, wherein
sptilideratind east one type of residential fire sprinklers

COMph ol AL BRSPS S AP e gprinc
ach@Mésng a rated K—factor of 5, sr dewal | spri nkl er

having a rated K-factor of 4, and conbi nati ons
thereof. 32. The nethod of claim 31, wherein the

297 or TG A SR bl Baltb A rirkcBlon HOM dofffifes o
préfedtimtapéa fok aﬂlert\Mne of & géﬁb@ﬂty&ﬂhﬂ gdoped dréasmed ncﬁhdg,}and the

pi pe of the network of pes in gne of the ur
pr@rﬁctwesarwnswe@%a £A5h OBty Sl AT Jeck t?&rsqﬁlart @ledr Uply feet

o) er foot of run, the
28§1$gra fect op‘%g}laﬂesf@et i 4%)0@8112[}9@%% Y u

ow rates including about 15 gal |l ons per
m nute for a protected area of about 144, 196, or 256

squ e out nute for a

305 o et eEcla 2 guftei el el SmpPisafuppratiy of rated
%k&rgﬁﬁlﬁﬁﬁgﬁblﬁ% v hQehdd. protected area of about 400
square feet" T?re nmet hod of claim 31, wherein the

m ni mum f | ow rate conprises a plurality of flowrates

for d I.al dewa sprinkl er.w.tnh ated
stk e SEhER i 2 R R TSPV iy B¢ e
coﬁigoﬁ@esoi fifehPrinRleVadléct&d fr@fhraeg&ommc&ﬁﬁt@ of bh@e & e§iadritiay pendant
protected areas, the plurality | ow rates

sprxnldbmlmvm atm;t Kefactpealt, smewgh |sprelﬂ§er§avmﬁ aigted Kdacter of 4, and
coﬁl 18te fa of about 144 square feet; about at

g l_lL% ons per mnute for aprot ect ed area of

about 196 or 256 square feet; about at |east 19

gal l ons per m nute for prot ected area of abouyt 28
325 quakhe methed obglaigh3Lwherein thegpingmug flevp Fate UPPHes gurality of

f
nhh B R R PR BSURCR Bl Fh he
cofdtpsd td @s leastngrday pipg ocﬁthefﬂenvonka:if @ipeb da oze ofthe dhmalitpbof design

pendent type, sprinkler. w at ed . K-factor, of .4.2

PIOJREHPICB AT g qlaargpntaéseﬁ awwae 5 w0 fRehopy foot of
ruf? fthJ:‘J Eﬁﬁag %r Bt A8 rRHes M&ﬁldﬁﬁg‘ﬁb@h’t 15’ gagfong E&‘ Shudd Rk @ Pkdteéted area of

a hori zontal™ ceil ng w a maximumrise
aboﬁt MAQ 19610 é§6 pquaré teet; abdutrl{d rgallomsepep Inunaterfoya plfoterctedvarea of

a rﬁ\a Ry éhggrleg’dl ngroq%ou‘y 50 ,c:,ra?flogg1 lp!cromnﬁlu ¢ for a prol%ec%eci §¥ea 3f about 400

square feet.

33.  The method of claim 31, wherein the minimum flow rate comprises a plurality of
flow rates for a residential sidewall type sprinkler with a rated K-factor of 4.2 when
connected to at least one dry pipe of the network of pipes in one of the plurality of
protected areas, the plurality of flow rates including about at least 12 gallons per minute for

a protected area of about 144 square feet; about at least 16 gallons per minute for a
26
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about 144, 196, or 256 square feet; about 18 gallons

per mnute for a protected area of about 324 square
woeedsoop3sabout 22 gal l ons per minute for a preteasems022875

area of about 400 square feet. 35. The nethod of claim

31, wherein the mnimumflow rate conprises a

prélsiRIeB 0T e 180 0B DS RERLER D PO oSt SR S L e for o

prot@cted ale8 38 hbANO 88 _rs%(uaﬁ’é B2t Qf abAf aPREWDBK:aAbnPhdReSintid for a
one o? the plurality of design protection areas having

pratested pred of ebdnit 3§ 0 wiptdne feetraxi mum ri se of ei ght inches
per foot of run, the plurality of flow rates including
about 17 gallons per mnute for a protected area of

34aboutheIfidhod 86claid 3 R5fherslH MicAnind@iun fB0 wte dGnBAdds @pturality of

per mnute for a protected area of about 324 square
flverates for a edsisientialpegdert dyps spenrklat yith e rated Kafastasoé dt2eyhen

area of out 40 arg fe 36... T [ .
cofie¥hila LR onk Ry AR E Bhork A pirhtly DR Qe Blurfl P oFesien

prétestichl dréas Hakidg OhvrizahRs cdidig With amesdideant fisl offp@odigshes per foot of
type sprinklers each with a rated K-factor of 4.2 when

rug,Ghnpleraidy pbilpwyples inolusding apogt hbgalioms paampute i @ neptected area of
} i1l [ I

PBEES, 16, 0SS el Bl A AR o o
abeitf M squabdsetparabban?2 gfllonsiper thinetepforia aldtectedired bbHabout 400
ratgs i ncl udi ng about 14 gallons per mnute for a
SAp#HBEett ed area of about 144, 196, or 256 square feet;

or about 18 gallons per mnute for a protected area of

about 324 square feet.
35.  The method of claim 31, wherein the minimum flow rate comprises a plurality of

flow rates for a residential pendent type sprinkler with a rated K-factor of 4.2 when
connected to at least one dry pipe of the network of pipes in one of the plurality of design
protection areas having a sloped ceiling with a maximum rise of eight inches per foot of
run, the plurality of flow rates including about 17 gallons per minute for a protected area of
about 144, 196, or 256 square feet; about 19 gallons per minute for a protected area of
about 324 square feet; or about 24 gallons per minute for a protected area of about 400

square feet.

36.  The method of claim 31, wherein the minimum flow rate comprises a plurality of
flow rates for two residential pendent type sprinklers each with a rated K-factor of 4.2
when connected to respective dry pipes of the network of pipes in one of the plurality of
design protectioﬁ areas having a sloped ceiling with a maximum rise of eight inches per
foot of run, the plurality of flow rates including about 14 gallons per minute for a protected
area of about 144, 196, or 256 square feet; or about 18 gallons per minute for a protected

area of about 324 square feet.
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