WO 2006/ 002435 PCTUUS20051022875 RESI DENTI AL DRY SPRI NKLER DESI GN METHOD
AND SYSTEM | nventor: Janmes E. GOLI NVEAUX Technical Field 5 An automatic
sprinkler systemis one of the nost widely used devices for fire
protection. These systens have sprinklers that are activated once the
anbi ent t sWYpEOEO02435 i n an environnent, such as a roonPEF/U&208%9228M5ng,
exceeds a predeterm ned value. Once activated, the sprinklers distribute
fire-extinguishing fluid, preferably water, in the roomor building. A
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initial systemcapability. The sprinkler systemcan be provided with a water

supply (e.g., a reservoi nintdr: nq]}gﬁ ,_pE[ LQWE%X) Such supply may be
aflfre

separate fromthat used Dy epartnent. 'Regardl ess of the type of
supply, the sprinkler systemis provided with a main that enters the
buil ding t Zﬂ%tngly alriser. Connected at the riser are valves, neters, and,
pr ef er abl yj,gec L ‘I’aﬂﬁ’l’o sound when water flow within the system exceeds a
predet gr m ned Ax dutéhiatic spiinkiBesybtem i® bneofiths inbstaidely sedd deridsofor fignt al | y

di sposed array, of pipes extends .throughout the fire conmpartnent in the

bui | di ng. PERtEdion, Taesesysams hawdry ?TF%B&FTP@WWWW@WWW%W n

adj acent fij b2 AAHTRALAITRRhSs a XU Bf 4 PRMRY, bAREA A prEdeHliNdddBIR, Ongk 98

bui | ding horizontally, on a single floor, and vertically, floor to floor.
Thus, severtivateds theispkihlders distritovisfingesyxtisgshingofhad ipuéfeabhygwaten irathe rqeioner

di stributi,on.network. . branch l.ines. carcty th prinklers.. A sprinkler may
extend up HOHE:ASPIRGR P, dpreading 4o spesifier kRp draiigiiis A ose (ot he
ceiling, offeativaSf BRI & suppdssaea fife)dailtiredef wih beeniy @AE bedut WRen thor use

wi th conceal ed pi&ing, a f ush-_m)gnt_ed pendant sprinkler nay extend only
slightly LF8stewhaskeeagendersd inopseatiyp duing pldngaftesetion or ganssriied i n vari ous

configurat'ggﬁ? B d¥8t bonRBcreS¥d H&Thd ffm € , in buildings having
heat ed spgge (gjr plérpi n% ﬁérnan%rﬁ Iin§,sg,h a@?ﬂtsﬁeéms S'Lg.gi ‘pi pes contain a
fire-fighting flheisprinkdershstas canhe provided withnaoditertsepple (easerdasénvoingha any 30
sprinkler that. i,s activate In a,dry-pipe. s e sed.faor. exanple; in
nheat eq. danvieg 3ulet SR Sush Rurbute B BRad Heg gt FEH vy € Sposed 1o
freeziigg, d®patnas RepedERGIiM thd GRSPPLY, the sprinkler system is provided with a main

that enters the building to supply a riser. Connected at the riser are valves, meters, and,

preferably, an alarm to sound when water flow within the system exceeds a predetermined
minimum. At the top of a vertical riser, a horizontally disposed array of pipes extends
throughout the fire compartment in the building. Other risers may feed distribution

20  networks to systems in adjacent fire compartments. Compartmentalization can divide a
large building horizontally, on a single floor, and vertically, floor to floor. Thus, several
sprinkler systems may serve one building.

In a piping distribution 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

25  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

30  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
1



1 WD 2006/ 002435 PCT/ US20051 022875 freezing climtes or for col d-storage
roons, the pipes, risers, and feed nmains, disposed, branch |ines and other
distribution pipes of the fire protection systemnay contain a dry gas (air

or nitrogen or mxtures thereof) under pressure. A val ' 0 separate
the pi pe%’v?ﬁ@?m(@éﬁt ain a dry gas and pipes that cont a%ﬁT)&%?q%glggﬁsghti ng

fluid, such as, water. In 5 sone application, the pressure of gas hol ds
closed a dry pipe valve at the riser. Wien heat froma fire activates a
spri nkl er , fréchiag ghimaies onfoe soldsstbrageaoainy {iw pipesydders atd fepd maivat dispesed,er s

branch lines;.and fire fighting begins.as the sprinkler distributes the

wat er. By r]qr?@hﬁ%%?"@,o T dg‘ﬁ]rb‘g’gl? PH’EF gfthg §§et15?ﬁe?t§°nssly6tﬁgrmiyo° fd to fire
condi t i 0NSgak A oIt en DY Rii LMD BfAdoDRudBEpredding. PeFalvais kudd th3bpabRe shaust ed
fromthe systembefore the fire-fighting fluid is expelled 10 fromthe fire

spri nkl er .Piggdhnt dentaip acire gesand pi abpongpd af@-ﬁghﬁngéglid,@u@m, wpief.niel er . The
wat er deliyver ' ' S | 4l I | [..congi-deration in a
desi gn(gf orsoﬁe?égﬁﬁcgrﬁ %lﬁ’gf?:‘{ ﬁg#&\% fﬁg%@ggy‘ﬁ%sfgggd@@% ée%ljv %t& %Fl eﬁ'nﬁl}%rgthg{}ari ous
st andar ds feot & fird autivhteea Seriikis, thedas essdpad amlt thodryogfipavdlve Ripprwedt@chietn system

15 In particular, the_National Eire Protectiqn Association ("NFPA"
descri bes,br?r}?hﬁif’gsg’é“gﬁffaé@tmg FEIEHE 'PHYE ‘teé istibuiss thevaten, By it %'r?s 13

(2002) (" tdie spViRper SYAGH Y doved 1 reépérdas Fire SRRitBAs &a&a%@\aﬁwn@&c@ﬁs@ the

installation paraneters for a fire protection; system ich standard is

i ncor por atdy gfemest firgh pe cxlaupted fromi the syistemebrfore shefiredightiog flrsliy extsledyn

consi der at ' b S re ' he ndl .0 Ir prinklers
to bed@s ea1ir 0318ﬁ}eﬁfrg\%xﬂﬁgerm%g&t{)@}yo‘%&g%s gvr#e%lg%ﬁvegy ﬁ/repte {Sggtgl? gﬁgnkﬁﬁ%‘e%kﬁszPA

St andar d hdatelektivérp eéimedhtrdducdslandadditiohfla/arisble) forrbnsideratfonfin b desigh fonlkeer s can

be determ ned eithﬁg 8%/4 a design area calculation or by a specified m ninmm
number of RIPEFHOR Va2 ANmIne I6%Mdar d 13 al so addresses certain design
considerations for dry pipe fire protection systens by nodifying the design

of the wetppim§osysiApp For exanple, in a dry 25 pipe system NFPA Standard
13 states, ?o@erco'rmerci al storage (NFPA Standard 13, 12.1.6.1) and dry pipe
syst em gener al | YarioNFFiandsrdsratist for 113 design andingtalijtiont diatfire prdesctignsystesm.  for a

dry pipe stemis t e inereased.30% over t si gn area for, the wet

ayat it n ThERisE e s DRSS R S B REDRS MBS S i i T or o
dry pipe sysiieTustdsldios oESatkid SystgrnEr @bhy) (ﬁﬁ&@@?ﬁrsmar@w?evﬂmat ity of
fire sprinklers in a wet system Where: Large 30 Drop Sprinklers are utilized
i n commer cdesign epnsidegation sad insiellatigrrmmramis fqr atfirg protestion system, which .

standard is incorporated herein by reference ints entirety. One of many design
considerations provided by NFPA Standard 13 is the number of fire sprinklers to be used
20  inafire protection system. For a wet system, the NFPA Standard 13 describes at A.14.4.4
that a quantity of fire sprinklers can be determined either by a design area calculation or by
a specified minimum number of sprinklers. ,
NFPA Standard 13 also addresses certain design considerations for dry pipe fire
protection systems by modifying the design of the wet pipe system. For example, in a dry
25  pipe system, NFPA Standard 13 states, for commercial storage (NFPA Standard 13,
12.1.6.1) and dry pipe system generally (NFPA Standard 13, 14.4.4.4.2), that a design area
for a dry pipe system is to be increased 30% over the design area for the wet system in
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-
30  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 nore) is required when a dry pipe systemis
utilized instead of a wet pipe for these 2 WO 2006/002435 PCT/ U52005/ 022875
sprinklers. VWen a commercial fire sprinkler is used with a e instead
of a wet pVESU3m in dwel ling applications, the des‘?%US&P(Eé’ %ugt be

i ncreased by 30% so that the nunber of these sprinklers nmust be increased,
and thus, the hydraulic demand is increased. It is apparent from NFPA

St andard 1sprinkRis. Whérth ognmbiciadfiresspridieisi iy nsqdawidnetisrgpcinnsidonta wé pifee use of

d i t ead,, of | d | at I
Tar gb "1 hoPegn dwelling aHigions i dePah 8% Fel B BOHHEH WARERHE case t he
hydrauli c densaéstfese éﬂ?ﬁkﬁfsvmﬁst Be ufcyeﬁemnd/ihw ety aaiAdehardaifchddr ef ers

in broad terns to wet 'pipe and dry pip systens, 'NFPA Standard 13 i s
general | y Hiis @p@reatﬁomméﬁnéﬁdllﬁ ﬂ@t,élpldmgi alrptlaridesign aarﬁmptemrogbnsm, pi pe

residentia [

speci fyé anl§/h eélg ﬁllrg pllp eysggtalél mStg% %fgﬁ%gﬁlygd S’t\‘ﬁ?@ Sfdcfg?ﬂlfe i 1y3yipgl nkl er
system | n&icttdsd’lg tiee fymbea of fire spfiﬁki&@,dwlﬁaéﬂl wuhldnméase tHechydtsalit dénfardfof
residential fire sprinklers consonant wwth the hydraulic demand cal cul ation
or instal | 8€idBhriee it nts and use of residential fire sprinklers in a dry
pipe fire prote hsmspﬁg} haaf B SlefRs Ry pecifically
prohi bits 15 regﬁi g&%{ T rag sSr?ﬁ%f“SE{gg from bel n‘ge%ﬁ)e(dﬁ%g(r??%%lé syst em ot her
t han wet usystesss, NEBA Swsiadie]r& is genefrallyesileras trkdesign and énstallgtienicritenia foudty ot her
applications te n NEPA ndar R] esi. enti al

spri nklﬁ,\rsp?ﬁgfs deﬂgéﬁ gré%ld%rrﬁyflte?lﬁ g‘gt%ﬁ%£§mng?§ﬁ§§81& |SB%1CI1 fn}'i sted for
use in dryciiedgin 2dsBysifanisy pipe msﬁaﬁﬁal Gfe syiaklensysteniihabinsa Retdadic. NFPA
provi des separ ate standards faor c}g n.and i I’ISH%?| | ati on of  wet p| pe . fire

pr ot ect i ondeandeaiculstion dheawantiG) il dire sprinslexs ¢qnepant, with ths hygyaplic

provi des th&nmﬁtc%qﬁﬁen Bprnstfahaldn%hﬁllahﬁg drfdsObf I%Eiﬁérﬁi‘él ﬁfe )ﬁﬁ%l@flgnhﬁ e And
Two- Fam |y Dwellings and Manufactured Hones 13D ( A St an

in part topiphéird protecticri sygtegn. 18 fagt. 0¥l A Stndrad 03 &Qﬂﬂ) spemﬁesl y pﬁﬁmtpr orrul gat ed

198 th t anda t f
:‘gci i ?? egn%]éiﬁ'?tfallfégsqj easaﬁ%}ns ?l%egll"lqpﬂgfoﬁﬂeg]t% t q‘n% ]‘F‘ﬂ %‘F Systens in
Resi dent i akesidegiup&REspeinkldps drolidadlfor sedhuthen gpptieutionS] & sted inNIHA Sahdat8R

("NFPA Standard 13R). The | atest respective editions of NFPA Standard 13D
and 13R ar é3 ge.5.2:

[R]esidential sprinklers shall be used only in wet
systems unless specifically listed for use in dry pipe
20 systems or preaction systems. (Emphasis Added).

NFPA provides separate standards for design and installation of wet pipe fire
protection system in residential occupancies. Starting in 1575, NFPA provides the
Standard for the Installation of Sprinkler Systems in One-And Two-Family Dwellings and
Manufactured Homes 13D (“NFPA Standard 13D”). Due in part to the increasingly

25  urbanized nature of cities, NFPA promulgated, in 1989, another standard in recognition of
low-rise residential facilities, entitled Standard for the Installation of Sprinkler Systems in
Residential Occupancies Up to And Including Four Stories in Height 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

30 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-



2002 Edition of NFPA Standard 13 and 13R, which are incorporated by
reference herein in 30 their entirety. Starting in 1988, Underwiters
Laboratory ("UL") provides for additional requirenents that resi denti al
fire sprinklers mist neet for residential fire protection stens as set

forth in i MOMWEERMS ter' s Laboratory Residential fire EST"Uﬁ 0P8TSor Fire 3
WO 2006/ 002435 PCT/ US2005/ 022875 Protection Service 1626 ("UL Standard
1626"). The nost recent edition of UL Standard 1626 is the October 2003

edi tion, Wp.ERAG JePIQY m&qt‘@ﬁ Sexdar@f1 626 Cehdb&irfoehiediticn GTWT, BRh¥ard NFPA and
UL provide simlar water density requirement for residential fire

protection 1§%tséhﬁ300tRW/20@3 aditign.avhich is Fgoppraiqdhyasierensg herein in itg entitgly. t hat a
density for a %\{F@'e Oatn%(iﬁ es‘?nﬁﬂr v?aiér%%xilsﬂg?éduﬁjemgﬁ%f’?e@fdlénﬂl kR @ generally

flat ceiling as grea er mnute per square feet of
t he four nqmtedtry)dlsmﬂms:aﬂFB/AGmJﬂmdllﬁgzmm statks$ (ﬁhapd\l:éﬁ 2.2)ihsi ydensityefar or  (b) a

listed reS|dentJaI m densi t The. |l isted residential . mnij density
can be PouPPHOBAIAL al’iﬁ@g]ﬁ %?1 cy % g genpEily %%6662 1ng Wﬁ#ﬁgreﬁegﬂ &d 13D
(2002) st at(ﬁls%a(llg’i@ﬁgr?dm@ce %erlsqam% e df Be 1‘01@}notshﬁ}fdrzfdl1bﬂl}swtﬂ1dhﬁingrs§nﬁk1&t ed for
10 residenti use shall have m ni num di schar ge densi téstg&éegmmﬁgal | ons per

m nute per oseflfadesignieeator (B a lintedresitiontiapinimwn densitynlée r of design

sprinklers j; Qﬁﬁdfﬁj ﬁ-lr hanol;e fofl&‘d in dg%&’*é]ﬁ%& Stenttild g?D%(r) %ﬁ'@’mﬁ?ﬂﬁ t hat

requires t B ar ea ydrau at has
general ly fsltaidaﬂrlGDS(ab(dﬁ)htamw(Chqger INFP2A23hd 8d@Y) dhat Fike {RIRRYs lstitfos ( Chapt er
6.7.1.1.2. 2.

7.1 hat, f ki i f d |
Chai | Have AP el ek B gETLe Rpe arrsgy 950 D8 eRDare Rsem vt sty

square feetfdi@ ﬁlbaeﬂgﬁépeﬁkleﬁdowmﬁeltﬁéﬁma@hsf&sigh%pﬁma@ﬁn&&degeﬁ bfeSPri nkl ers
includes all of the Sprinklers, up to a nmaxi mumof four, that requires the

great est hysuririders.aipde PRIV 0K EWi0, hat enqpiiest the aneatesidpy dralie dqeml; withip af | at and
smooth cei | 'ﬁg%n%% LA enSI egelfaﬁﬁﬁa{&ﬁtsm%gfﬂ%%ﬂm QN\";FM‘@&Q&%M ﬁ%ﬁo}gz)ﬁ&% es (at

Table 6.1) ? coverage ar a genera
ceiling as (Qhéiferd(7.gakl20and .211.2)ithnt fiee peinkieg liatee fcﬁxaemdasnural wsershalBhdvBough NFPA

St andards 13R and 13D p vi de erable flexibilit he . design and
i nst al '8t i gRnBRURhdischar el“é@i ‘b@r’n&sﬁﬂ"?ﬁ PeE TRe E?ftsﬂ%eé‘i%foe 3‘?%’% st andar ds

are striClglifkIfK, Qb}iepé ’@hle 'ﬁGm%E‘B/onfékl@ﬁ leBSihel8Mdsiafll offthe rivRlctsNi) Bfs that are
approved for use in a wet pipe residential system frombei ng used in any

appl i cat i ormaxirthem of fiamn, thatweqm@yﬂtematqshhszlsaumdcmmd avithirbo edmparpenishaindar d
L3 A, 130! 0%y L Ll R PSR Ol BB elR. (7007)
states (at Table 6.1) that the density for a coverage area with a generally flat ceiling as 0.05
20  gallons per minute per square feet minimum.
Although NFPA Standards 13R and 13D provide considerable flexibility in the
design and installation of wet pipe residential fire protection system, these standards are
strict in prohibiting any existing residential fire sprinklers that are approved for use ina
wet pipe residential system from being used in any application other than a wet system, In
25  particular, both NFPA Standard 13R and 13D (2002) reiterate the stricture stated NFPA
Standard 13 (2002), which prohibits the use of residential sprinklers for systems other than
wet pipe by stating, at paragraphs 6.6.7.1.2 and 7.5.2, respectively, that:

[R]esidential sprinklers shall not be used on systems

other than wet pipe systems unless specifically listed
30 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



wet pipe by stating, at paragraphs 6.6.7.1.2 and 7.5.2, respectively, that:

[ Rlesidential sprinklers shall not be used on systens other than wet pipe
systens unl ess specifically listed 30 for use on that particular type of
system (Enphasis Added). Wile these standards nay have considered a

resi dent i aw@2006/00348yst em ot her than a wet pipe systenpCceug0ps/e285y pi pe
residential system the standards do not provide any indication of howto
determ ne a hydraulic demand as part of a design of such systems. 4 WO
2006/ 002435._PCT/ US2005/ 02 rt her ecause o idelines in the
standards FSgEFRPEGOTREE gg‘ecﬁm%r?esplpﬁ}ée St?‘ﬂ%‘?%?f‘& f'uf)e cbtgyy PR8se desiring
to use a dingtepd gewa@ﬁpmmoeé d&irigatuben M9pigeapiifldat system iaPphirésdientdls woul d
nornal |y |ncrease t he hydraul ic de of the dr pe system over that of
the wet pi pRPlsgqns poud rtqa@allw%?ﬁs nﬁ% whaylicidg @Jwﬁ fﬁé% AgHPiBs 4ieBY O¥ehe nunber
Of 5 SPri NtloBhSpbASEHlpOfstelf il bpiaRcEhSS filthe SMIgh%MA ofthd hurhtRr B! [ eved that
no residential fire léprln | s approved f dry pipe systemin

resi deni i abprinpsrs braed omthe Wﬁhprpp syt gGurrﬂElwhlbwchehgveésham residangibl fixe i on

requirements. for.applic ns_ot her .t han kLer systens in
resi dent i afP ‘H%BEI‘ ?Scﬁ’gfogﬁi% e‘ﬁ'lﬁB Peé%%?i“%’b“%@*%i%@ 1yat oélﬁkiﬁ % cl osure of

| nventi on 3thbB6logiceafiThsthllatRA réUireRERY fdi‘@.@phdaﬂor%ﬂfthe’i&m%et pperft hod of
designing a dry pipe residential fire protection systemin a residential

dwel i ng upgtink Yerﬁﬁt%lpd%ﬁ*ﬁqlﬁﬁ 1 applisatippsgre believeditadediopablir rking of
conpartments as defined in the 2002 National Fire Protection Association
St andar ds 131,’;51 The nmet hod can be achi eved by determ ning a
m ni num qugﬁf g’ anqqrncatlon of residential fire sprinklers required to
deternihe a 15 E!;x@lprasdnt mvegimotodddscinl aat aspectpd ntettmdrof designing atryfpipee

the i urai Fopeaid BB e bR erdpacrogmiy Sl e FobRig B, and

| ocati on ofnit B&l LAarbiig! offcbﬁ@aﬁﬁéﬂt@kd ®fified 1%%6*&10@%@6&1 HiRIPréte¥®n PI pi Ng
network, is used to determ ne_the %Yraullc demand of in ac{n pi ng network
c

filled wit Aswmaga%‘s@néméﬂ%déladandol othsanethadecap be peliieved byrdeteaminiietanent s of
the resi deﬁhfu é{%ﬁhﬁﬂty g4 Wifion @eél&nﬁﬁf@gg&&ﬁ&s ge%efrg& to‘-"d‘ete%!ﬁ@ resent

i nventi on, ire*prote |on systemr esi uni ire
pr ot ecttd on hgdtsmlmrdemnqb cadunilakinoh ofﬂmamdamdbﬁm ispdinkdeve bf & p@mgnetwdsrkﬂillad
Rlsg(r)g: i,i: Yo%th wat ran arrr?z?ntg%d ?o proteec{tlﬂ lurahty g'fe 00200 yr?ttsl Se%llfymgrtﬁatpr otection

minimum quantity and location of residential fire sprinklers, as determmed.for a wet piping
network, is used to determine the hydraulic demand of in a piping network filled with a
gas and arranged to protect the plurality of compartments of the residential dwelling unit.

20 In yet another aspect of the present invention, a fire protection system residential
dwelling unit fire protection system is provided. The residential dwelling unit has a
plurality of compartments as defined in the 2002 National Fire Protection Association
Standard 13D. The system includes a supply of pressurized fluid, a network of pipes, a
quantity of residential fire sprinklers. The supply of pressurized fluid is located proximate

25  the dwelling unit. The network of pipes is in fluid communication with the fluid supply,
and the network of pipes includes at least one pipe extending over each of the
compartmenté. 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

30 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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Standard 13D. The systemincludes a supply of pressurized fluid, a network
of pipes, a quantity of residential fire sprinklers. The supply of
pressurized fluid is |located proximte 25 the dwelling unit. The network of
pipes is in fluid conmmunication with the fluid supply, _and the network of
pi pes i ncl WOSLMP2482 55t one pi pe extendi ng over each ofPAHEBXCIEE t nent s.
The at | east one pipe is filled generally with a gas so that the at | east
one pipe is dry. The quantity of residential fire sprinklers is |ocated
adj acent ebaskd o a tdleulated Apdiaiilioaietrand fordll esstdentid] firk eprinkdens, ubyo oo r esi dent i al

fire sprinkle IS coupled to the at 30 | east, one pipe filled with a gas so
t hat, upanEﬁ’E‘{(EE& ﬁ%‘ﬂ{l%&e;{ghf?%&%lf‘%ﬁéd?ffl - SPHT ACPEP ellthe quantity of
residential firg yaps aiHeRhspectiof HerésentdfenMen, adit pRABAbE kFktetyRRId¥NTD t he

conpartments within a first tine period. And, the quantity of residential
fire spri néweling enitfisg@roeancostasis povides JDisarodasiabdwelisgunibhesa cal cul at ed

hydraulJj c de d r all resi bal . fi [l .er up to two. sprinklers,
havi ng 4 hegmr%ﬁ'e%t{cgﬁné’f"%ﬁlflétf gﬁjgegﬁlr%r%ﬁldth é\ﬂb@(% Iﬁ&g)nglﬁﬁbealfrpwﬁtﬁ?rl_ Rfsﬂcvté?n a further
aspect of sfafdapdsciBedid 1i3RY GMei YBtemandlides apussle 6f pressutiysd Rl StwiaR bf al
dwelling unit fire protection system.is 2{10\” ded. The residential dwelling
unit has aPiBesP gRaRtity Of wFidensiahaiesREmEIErs adheiiystereiacludes naiPPlys PrestIigshl Fire

Prot ect i onadasoRAbiaT i ANdahAS of skl 3. bRy SHEmUAAgbECeS 2 Supply

E,az{%ﬁ
of pressurized fluid, a networ i pes, a quantity of residential fire
spri nkl er spreudzeshfitié in loert¢d preximatesthp gwvelling unt. cBlwunetwaerlt of pipas &,in uidet wor k of

pi pes, ,a quantity of r.esidential .fir ri.nkl ers. The, supply of pressurized
P oba 1€ e ar b AR Sl ol BTk S5 Bipen EuRpRR s s S
fluid 10 eqeiky SRt th oftieltotperthbnts. OTIRH Bayt ond Debelib AllO@EMeraKy BithRi pes

I ncl udes at | east one pipe extending over, each of the conpartnents. The at

| east one @Aspe thatthejat leagt qge pineds dry. e Auantityigesidentiplfire spniders isdacatedone pi pe
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conpar t menihs céinpditrilerts Withiata firktEnpariodd Andyttle qiidheityosrasdiddnyialfire rsﬁ&iqu?nt i al
fire sprinkler is based on a calcul ated hydraulic demand for all

resi dent i ais bpsadeongyralaylatedhy draybe demand for alkissidentiabfize spHaklpiigur ROW ghest
cal cul at edsﬁﬁﬂf&?ﬂhw}iﬁ %h%&%ﬁl%féﬁ’&%maﬂd'wﬂl‘ﬁﬁ a%&é%{l%gpect of the
a nethod of co n

i nvention, nicating tire protecti i rif or mation for -a
resi dential dweln yenhegnatimirtasmest afehé imehtion, & nethad 6PcAsathirieaing Fire profcdrect i on
20  information for a residential dwelling unit as defined in the 2002 National Fire Protection

Association Standards 13, 13D, and 13R is provided. The method includes identifying

residential fire protection information and directing a user to design a residential fire
protection system with the information.. The identification includes: at least one type of
fire sprinkler for each of the plurality of protected areas including a rated K-factor for the

25  fire sprinkler; a plurality of areas to be protected in the dwelling unit, each of the plurality
of design protection areas having a dimension of X by Y, wherein 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. The information is
applicable to both wet and dry pipe residential fire sprinkler networks so that a user is

30  directed to a design a residential fire protection system 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.



Associ ation Standards 13, 13D, and 13R is provided. The nethod includes
identifying residential fire protection information and directing a user to
design a residential fire protection systemwth the information.. The
identification includes: at |east one type of fire sprinkler for each of

t he pl ural MQ208¢003#35t ect ed areas including a rated K-faBEBEPSIBYORHE 25 fire
sprinkler; a plurality of areas to be protected in the dwelling unit, each
of the plurality of design protection areas having a di nension of X by Y,
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t he i nvent boentedoand hotiogdtllyeorienitadspritiiers geqveding toceprefeined emhodjiinerin above and

t he detail ed description.given bel ow, serve t . explain the features of the
i nvention. Figu ‘@uﬁeg‘tlbsangq&e‘ﬁgﬂ@%ﬁewgcwe %@gﬁrﬁragé‘g’ﬂ%w&il sprink kl er system
with vertieglteyra,ori ented and horizontal ly-oriented sprinklers according to
a preferred enbodinent. Figures 113 and 1C illustrate respectively a
pendent0 and si dBigares 24pand 28 illpsirais a prefegyad eommunieayion raedies forthe prgfeprd

i1 lustrat e“%t(prrcﬁ;, %{rﬁ%égﬁg%me@%ém%ﬁmdi umfor the preferred wet or dry

sprinkl er design est de for Carrying Qut the Invention
Figures 1-2 illustrate the preferred enbodi nents. In particular Figure I A
shows a r BestidMudesfordGatrying OutitheRnvéntiorsed herein, the term"residential"

5 el WL S i A S R LG,
room ng howgRIentid) @RENing it RET Ls ds8E hérbin! B8 terMOTRidedtif? is MRIWRIIgUithe €l s) to
i ndicate one or nore roons, arranged for the use of individuals |iving
t oget hép , defired ilaNEPAgﬂt@dqrﬂJbﬂkéégi@@Zm Ahich qananclydsroesmereinkdreellingoita g,
living, s a@. é.,alrel\{tal eﬂﬁﬂments, lodging and rooming houses, board and care facilities, hpspitals,
motels or hotels) to indicate one or more rooms, arrangecf for the use of individuals living
together, as in a single housekeeping unit, that normally have cooking, living, sanitary, and
sleeping facilities. The residential dwelling unit normally includes a plurality of
20  compartments as defined in NFPA Standards 13, 13D, and 13R, where generally each
compartment is a space that is enclosed by walls and ceiling. The standards relating to
residential fire protection, including 2002 Standards 13, 13D, and 13R, as promulgated by
the National Fire Protection Association (“NFPA Standard 13 (2002)”, “NFPA Standard
13D (2002)”, “NFPA Standard 13R (2002)”) and Underwriter’s Laboratory Residential
25  fire sprinklers for Fire-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

30  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



sleeping facilities. The residential dwelling unit normally includes a

plurality of 20 conpartnents as defined in NFPA Standards 13, 13D, and 13R
where generally each conpartnment is a space that is enclosed by walls and
ceiling. The standards relating to residential fire protectlo |nclud|ng

2002 Stand¥Pd¥erRsR3p, and 13R as pronul gated by t h@GUPYRL28E r e
Protection Association ("NFPA Standard 13 (2002)", "NFPA Standard 13D
(2002)", "NFPA Standard 13R (2002)") and Underwriter's Laborat ory

Resi dent i a$ingl®cdritiobvalps RhiHaeem YearsedHorshutfofDilwid to buth Selowmiestis WARGyftent . 2003)

("UL Standard 1626 3)"), .,are incorporated herei reference in
their enti %éﬂfeé%ccuﬂ StVI‘?eplP%ggﬂ%dn‘)["F the '\?\BWOF‘?CHEP tem ﬂad?fpelﬂ%ébﬁg@e 1A, an

exenpl ary giMerdtial @wahﬁg 8fit ROTA ba¥SHRMHEANvAE B Quivderovidd @aseéam gtthdy of
protection areas, iIncluding sub-divided protection “areas, i.e

conpart meneantobyabes Prwrasde ereventichitamination efgheiwater supplini TheRontrolrvalyg afiple, in

30 prot Ct'a%rbe%'égn ed't QUI B e%fél cgrrb t%lealfvle HiPhLa%e et 151 system
% b SR olpe e % Rirtapte Sipafhd

can inc Ud% sup p pre rrze as a

supply 10, ﬂlle@clﬁfcﬂedalpé 08 andithe pipgisg netwerkl I.An’@stlaﬂdﬂrdﬁl like n@tauctrelprmﬁdqdl pes 100 i's
coupled to the fl wg sup pI%l 1? is preferably a 7 WO 2006/ 002435
PCT/ US20058¢rasgeam okthg gparl yalved- val ve 20 that can be used to shut off

fluid to both argogs i P& 14 and for
the fire prot EC'{I on g%%@éyrr\?%?%n%lx%iel%l%u&e{trpa{ﬂgepﬁgg]?gﬁe}%?%dt@d%I Igrl ng unit R
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supply 10 eeHpanic| Where 4 WAL seTigRis s @dsrap§ € Beedy af & opquRRRs
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for water demand, of pore than five gallons per mnute to nultiple dwelling

units when@RPBOved DiHRg, 08 ﬂk?rﬁprlﬁklﬁ’hﬁ’éte%("@ FEW@YRd qr permittgd by locekgoversmentel ¢ wat er
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snmoke or flre etector; | |se
domestic system; and (6) not add ﬂow restriction device such as water filter to the system.

20 The network of pipes can include a riser 18 coupled to a main pipe 22. The main
pipe 22 can be couple to a plurality of branch pipes 22a, 22b, 22¢, 22d, 22¢ ... 22n
extending over each of the sub-divided areas. The main pipe 22 and branch pipes 22a,
22b, 22¢ ... 22n can be filled generally with a suitable gas (e.g., air or nitrogen or mixtures
thereof) so that the pipes are “dry.” A pressure gauge 24 can be installed in the piping

25  network 100 to provide an indication of the system pressure. The branch pipes 22a, 22b,
22¢,22d, 22e ... 22n are coupled to a quantity of residential fire sprinklers 40A, 40B, 40C
located adjacent each of the sub-divided areas.

Depending on the system design, the residential fire sprinklers can be vertically-
oriented type fire residential fire sprinklers that are approved for dry residential
130 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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governnental authority; (5) include warning that a residential fire
sprinkler systemis connected to the domestic system and (6) not add fl ow
restriction device such as water filter to the system 20 The network of

pi pes can WO200dW2435ri ser 18 coupled to a nain pipe 22.PAMES20e0287pi pe 22

can be couple to a plurality of branch pipes 22a, 22b, 22c, 22d, 22e ... 22n
ext endi ng over each of the sub-divided areas. The main pipe 22 and branch
pi pes 22a,

22 22¢ . ... 22n can. fil.led general.ly w th I.t.abl e gas
(e.g., ai rhoéltzoﬁfﬂllx"g@?ﬁed&yp?ﬁeﬁlﬁﬁ}qggEret%3?@81‘18) még’cﬁ]ﬁ5¥°rteﬁ%m5$b%§ev??1e "dry." A
pressure omprgkle?40C; @ser donsdatdd stddwiall réshdential fire gprizdlenet wor k 100 to provi de
an indication of the system pressu

. . The b ' , ) d,
22e ... 22n ar &%@Hﬁgwweé%megﬁwg@gﬁér egéﬁritﬁ%gpergﬂ(feé?‘%r%%ﬂﬁldé% ?40%,2
40B, 40C ﬁiﬁé:@ét@&k%m%qﬁmA%Iawafm hibheSalidi M ipdeRu, 8@SsprilRREAGA Ng on the
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to the prleisters mapantk coppledie Hip badn42A prosipate theiqutlat epepingdgR: &yst em so

that the pﬁ%ﬁp@mn i M Mo sageway 42B
has a rate -factor Péé%éPglePﬁgéﬁ@gﬁéﬂggd%@fegéﬁgggzagasfgg {E%oe&pﬁg\%?ezf water in
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(G (o s st pesSieebibe, detaies 4Bt B8 “ule] wAfUR Rt “2ny one
of nom nal leyst Sndfrande &m 42 Elanddodepicbe 321 b that the defledtoP 4218 idspadd feonPadt f act or .

The body 42A has at |east one frame arm 42E coupl ed to the body 42A
pr oxi nat e geperally pligned @\B@ﬁheh@uﬂ@@en,mg and the longlmdpal axis A-A, The upright

residential sprinkler 40B can include many similar components as the residential pendent

20  sprinkler 40A and therefore has not been described to maintain brevity in this description.
When the heat responsive trigger 42G is actuated, the closure 42F is positioned to allow
the dry gas to be expelled from the dry pipes and the passageway 42B and for a flow of
water to fill the previously-dry pipes and issue from the outlet opening 42D along axis A-
A. The flow of water through the body 42A can include various flow rates, such as, for

25  example, about 13, 16, 17, 19, 21, or 24 gallons per minute. The flow of water or a fire-
fighting fluid through the dry pipe system is distributed over the protection area by the
deflector so that the sprinkler by itself, or in conjunction with other sprinklers, protects the
area of the residential dwelling unit.

Referring to Figure 1C, the sidewall residential sprinkler 40C of the dry pipe

30  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



cl osure 42F can be positioned proximate the outlet opening 42D so as to

occl ude the 15 passageway 42B. A heat responsive trigger 42G can be provi ded
to retain the closure 42F so as to close the passageway. A deflector 42H
can be coupled with the body through at |east one frane arm 42E and
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structures of the residential sidewall sprinkler 40B, which in the preferred embodiments

20  include at least the deflector 44H.

Although no residential fire sprinklers have been approved for residential ase with

a piping network filled with a gas (i.e., “dry”) instead of a network filled with fluid (i.e.,
“wet”), applicant has discovered that residential fire sprinklers, which were approved for
use only in wet pipe residential fire protection system, would meet the approval

25  requirements of NFPA Standard 13 (2002), 13D (2002) and 13R (2002) and UL Standard
1626 (Oct. 2003). This discovery has allowed a residential fire sprinkler system with a dry
pipe network to be designed by determining a minimum quantity and location of
residential fire sprinklers required to determine a hydraulic demand calculation of the
residential fire sprinklers. Applicant has discovered that, for certain applications in

30  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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expelled fromthe dry pipes and the passageway 44B and for a flow of water
to fill the previously-dry pipes and issue fromthe outl et opening 44D
along axis B-B. The flow of water through the body 44A can include various
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defined in A Standard 1 (2002), the hydraulic demand of a system for
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This highest hydraulic demand is then compared with an actual fluid flow rate and pressure
20  of the fluid supply. Where the highest hydraulic demand can be met by the actual fluid
supply for the residential dwelling unit, the number of fire sprinklers is the sum of all the
design sprinklers within the residential dwelling unit in the design of a dry pipe residential
fire protection system of the dwelling unit. Thereafter, the design can be implemented, at a
minimum, in accordance with installation guidelines set forth in NFPA Standard 13D
25 (2002).
Where the residential dwelling unit can be classified as a residential dwelling unit
up to and including four stories in height, as defined in NFPA Standard 13R (2002), the
hydraulic demand of a system for the dwelling unit can be determined by assessing a
hydraulic demand of a residential fire sprinkler, up to two sprinklers, for a design area of
30  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



account any obstructions on the walls or ceiling. Specifically, for each
conpartnent, one or nore residential fire sprinklers (as approved by an
authority having jurisdiction over fire 10 protection design to provide

sufficient fluid density) can be selected. The selecte [ jal fire
spri nkl er Y0 p00§/0024Kesi gn sprinkler, in the selected coﬁﬁg&g?@%ﬁﬂygn be used

to determne if the design sprinklers, up to two sprinklers, located at
specified locations wthin any one of selected conpartnents, have the
hi ghest hyitlé saldcited] cdeipanaentfcad bemtedao deternfine if ther dekipatspoinkley sipegmfder t he

residential dwelljn nit. ,For each coppartnent he 15 hydraul i.c demand is
cal cul at edP &gg‘iﬂ’ ]BFFQ?‘*:@ P ?JIBFF‘U(?F’S dB% P@Enogbeﬁ?%‘?ﬂlcé’l"&%g?’ﬁﬂﬁs’t}ﬁ@ef | ui d
supply souhggich&t hitRaviRldeR{aRE oP @l WRE frofeltion dybtemOBE 138G dontiall dwellingtvnf.
conpartnments. From the calcul ated hydraulic denmand of sonme or all the

conpar t menta eachpempariment theyhydeayli¢ demand inedpuiased baspdhen thedoatiorofipar t ment of
o et al . Y . RSP C
onand o el et bG8 HE RbigsABnY S 6l BB Mtbipe s SIS RERne ) ' €
the fluid algfhe/conphaermentsh®rdm gleeaiculajed haddanlic diewemddf same bealhtht by t he

actual fluid supply, for.th esi dent i dwel ] i unit, the, nunber of fire
spri nkl er Scoing)amgtgﬂhq g‘tgh%ﬁt ﬁy‘{"'ﬂ‘gw %P@#rgﬁﬁﬁﬂigg?@mnﬁofﬂé resi denti al
dwel i ng uRkillertil dWLAESI BN Ye dRtebthied! PRs highésH B drh@lc dehlah@ jshet ection
systemof the dwelling unit. Thereafter, the design can be inplenmented, at a

m ni mum i empersdvd treseactvial Auid flomatatesani presypune efcthe Auisd supplyt dYhere tha NFPA

St andayd 1,30 2 : ' | dwel| i '

cl assi ietljh1 %q%esél}&gagl%gﬁ %ﬁgqe&ﬁl\}\ée{kﬁd%%%gﬁghh%m PXOR&JE,&H %r?g%%?c%%ﬁ]flgﬁr stories
i n hei ght, supplydef the1edidentidNdRAlliSg anilahenineder 0PHR3prinkles is theduawf all ttdemand of
a systemfor, the, |11, nit, can he determ ned by assessing a, hydraulic
demand of dsieBpHRkAT HEH tﬁ%ﬁéﬁﬁp‘?ﬂkﬁ@fﬂﬂ&pﬂl{ﬁlfﬁw diadrEp r?s&enéﬁdesi gn
area of 30fn%%?61¢&19ﬂ§?s’ténﬂ*’€ﬁfhe‘dﬂ’ehﬁllgtﬁﬁ' TherbdHep, (RCEGQIM call BY irﬁﬁ%ﬁléﬁtg& in0Ns on
the walls or "ceiling. Specifically, for each conpartnment, one or nore

resi dent i adccéridansesyhminmikineuns, Wislsinsjelationegdidelines set faxih oNFP 5« Stendandd 3R
jurisdj cti@ﬁoﬁver fire protection design to provide sufficient fluid
densit c e selected. The selected residential fire sprinklers, i.e.,
desi gn spri nkl eApplicnt his V¥PifRd QR @24 duREIdhindRbigh 2A 172 of & ket sipé ect ed

Cpr 1 ki or SesiHaal 8 BTG FETGBe HBLARILIS 7 DREAYER) USRSt od
Cyat om 1 ors B o T ek [l 0- (AR08 And (IEShbddy PRI EEL! 7
hydr aul i ¢ 2093k Bhsedortgsiing intaceprdanse with thestguiflelings,iibhas been ¢iscovered that
20  residential fire sprinklers can deliver the required density set forth by NFPA Standards 13,
13D, 13R (2002 Eds.) and UL Standard 1626 (Oct. 2003) within the maximum water
delivery time of 15 seconds to the Most-Hydraullically-Remote fire sprinkler, as set forth
in NFPA Standard 13 (2002), Table 11.2.3.9.1, at the required density of 0.05 gpm/sq. ft.
in a dry pipe system while meeting the testing requirements of UL Standard 1626 (Oct.
25  2003).
In particular, each of the plurality of residential fire sprinklers includes a pendant
type fire sprinkler having a rated K-factor of at least nominally 4, as shown and described
in Tyco Fire Product Datasheet TFP400 Series Il Residential Pendent Sprinklers 4.9 K-
Sfactor (April 2004) and identified by Sprinkler Identification Number TY2234, which
30  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 TY1334, which datasheet is
12
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5 design sprinklers fromthe fluid supply source to the wet pipe network
for, in sonme cases, all of the conpartnents. Fromthe cal cul ated hydraulic
demand of sone or all the conpartnents, the highest hydraulic demand for a
particul ar conmpartnent of the residential dwelling unit can be determ ned.
Thi s hi gh®4Q 20998431 i ¢ demand is then conpared with aRCHYSAFORBTi d 1 ow
rate and pressure of the fluid supply. Wiere the 10 hi ghest hydraulic denmand
of the residential dwelling unit can be net by the actual fluid supply for

t he resi dendoirrateVedrbin g réfeiehce inlie eRtEHS tndd flhidhtendtisplihi@érshavinglahe sum of
all the design sprinklers within the residential_ dwelling unjt in the
desi gn of rge@%yfagpb@f at eaptominally 4, a3 showpagd described iylyce MirsPredvet dwel | i ng
unit. Ther / i I i 1 3
i um Rk TR 86 L SRR D PGP SRR R e
(2002) . ARPD4)camt idermidied by iSprieklet ldantifichgorhamber TY2284 msimidh detashget isri t eri a of

a wet pipe residential fire spri.nkler systemarge applicable to.a.dry pipe
Syst enbby HsematECberg by retelpptin i talrena e dh RERS Srmnagridiys) 13D
13R (2002)or Bfsinjbhl” BidieueRd 0463 Gafifdivns fromQASYaludidndichte testing in accordance
with these guidelines, it has_been discovered that 20 residential fire

sprinkl ers can Amplirans has yesified Bisidissavens aktesigentiel firesprinklpip fNRBA ISt andar ds 13,

13D, 13R : : : %gm, ) maxi num
wat er del(r[gs\?%r%{/lgmlp g? %{%S@%%%@S?‘S&ﬁ e st?rﬁéga?’gc%ﬂsm%g‘? fbﬁx&grmte fire
spri nkl er sysiems forfegarhple, theiddriedSieadahh stinkBrd POOM4, TY2RB4 afd TY22840. 1, at
the required densi .0f 0..05 sqg. ft.. in dr ' stem while neetin
the ¢ dds1 gV BETeE bR Rarb oA s m s it bRAPE A USORR, e ¥ Cutar
each of thepph3r edoo Ede anEUL dedidhl 1606 (GctsTuOB Mok Qﬁﬁods'&@ilﬁl@;@&ﬁ%uﬁh@i@ﬂﬁnt

type fire sprinkler having a rated K-factor of at |east nomnally 4, as
shown and teduding felgsloped ang beansd eilingsddbricfdaserintiontof therag prasedyressthat]

Resi dent i q’i’%‘gﬁ{%gﬁﬁ'a { meﬂﬁd%{g)z?&%gg@%%&{, (April 2004) and identified by

Spri nkl er I cation I ch 30 datasheet is incorporated
herei n by ref effentest donfigirati@ntto detyninaths hosxmtdl water diskitetioh afexiging r at ed
K-factor of at |east nom nal 4, as shown and described .in co Fire
Produdf C&fikaleaienigdpasiee %/Pé@klf&?e@l qpnﬁgtsqr@s?ﬂeepﬁwn P‘P%‘_F?I]élm@iﬂ wal |
Spri nkl er seddetii firaehrtiklers QDS didetRf)UTASEN AL 1616\ (0RE 2bu3£$9%uiﬁ§ gFaEing a

Il dentification Nunber TY1334, which datasheet is 12 WO 2006/ 002435

PCT/ US2005¢leciedasinklen owerpareieeiivetiesqasubrdiijdaddnie ferremadnants mgthehe spriskler and a

flush- penqﬁz{&d ﬁ'lnl{lé Q&Jteq‘rof B%Vciugg’raﬁts. Water collection pans are placed over one quadrant

of the protective area so that each square foot of the quadrant is covered by collector pan of

20  one-square foot area. For vertically oriented type sprinklers, the top of the collector pan is
8 feet below a generally flat ceiling of the test area. For horizontally oriented type
sprinkler, the top of each collection pan is about six feet ten inches below the ceiling. The
area is generally the product of a coverage width and length. The length L of the quadrant
is generally the one-half the coverage length and the width W is generally one-half the

25  coverage width. Water is supplied to the selected sprinkler at the flow rate specified in the
installation instruction provided with the sprinkler being tested via a one-inch internal
diameter pipe with a T-fitting having an outlet at substantially the same internal diameter
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

30  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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rated K-factor of at |least nomnally 4, as shown and described in Tyco Fire
Product Datasheet TFP410 Series H LFH Residential Flush Pendent Sprinklers
4.2 K factor (April 2004), and identified by Sprinkler Identification
Nunber TY2284, which datasheet is 5 incorporated herein by reference inits
entirety. WoeP0e802¢¥ed herein, the term "nom nally" or PCh@iS200&P22875ndi cat es
=L10% in variations fromthe val ues indicated. Applicant has verified his

di scovery of residential fire sprinklers for use in residential dry pipe
system appl i catropfRst dhfifurh@ststo HARMINEVRLHRA FMicPURIHUHSEES dtRdr REing SYSt ens.

For exanple, the identified endent sprinklers TY1334, TY2234, and TY2284 10
have conplvedigally mﬁnt@q@mdm le¥ (cc2-WeTighiyes pendeat) and homzontally lpyientedbA

St andar ds ¥ £ ) for
var i ous carniARe A ar A Tebal O Setlenn 896808 AR pisTRE EIL | s,
A brief deseatigeptentsn Imfhetfhﬁ amﬁgemhofoedemeﬂlytdmhtedwﬁﬂdaﬁmd spiink¥eeris fy their
di scovery |s rovi %g& bel ow. Forgtéest Cﬁﬁr uratlons to determ ne the

hor i zoft alPlaged dronghaltthegovergge lepetor BidihgIn 3“%?8?4 fEneEpeiPbnted

resi dent i alorisphdlRKdrfnted ﬂnkle#@l@'sgﬂml&ris ﬁl@&‘é%to)w ﬁeg 511 ﬂ’d%éih% b@r i ent ed
residential fire sprinkl ers (é.g., , UL St 1626 2003)
requires modewerghan tW@éWeﬂlzfédwbpﬁrbqw the cgmgg onope wal%eurrfape and e‘m%gx@lqjl vi ded
into four

guadr ant s %g‘é?ﬁ%o V\&elgcttf{m 08%%612%5%&3&% ace§8§9a w‘l ne a&erﬁ%{legme%dt E?h

prot ect i vepriide asfhetﬂma\t ragesphcifiefliartke ns@llatioh ihst@ctptastosided Wﬁhm\/spﬂﬁldemy

col l ector pan of one-square foot area. FEgr vertically lented ty
sprinkPer éemsﬁﬁ'estqdaba ®Png-heh el iasmetss pipe: Watgy q%ftl%a%w%lﬁéﬁ@ra| Iy flat

cei | | ng OffodififealaRSHiadhie: th RboriRkih% A Whllsior Ad BRERA s YL hefl bkl pin LhE (0P
of each collection pan is about "six tTeet ten inches below the ceiling. The
area i s gensx ﬁet,yent inehes heldwcz napfiinallycaght feet) generadlyflat pellihg nﬁhdﬂurﬁlfm ofength L
of the qu a eneraII the al £, .t he coverage l.en the wi dt h
Wis genettt ) o RERPE s BE A0 Tl b e GEYERTHE: UBNE RBREs' [he

sel ect ed spwithinl Mrinéties bivthe kprdkidrat the sprificdidesigh flotviigte. Wissredhe ab\i'e@dfge

i nstruction provided with the sprinkler being tested via a gne-inch internal

di anet'8r 58S sauers sech wallmush he Watied withat least fres pesgent pithe ammk rrﬂyw he same
internal iRl ové‘i’ﬁ%etzﬂ@a 15'?&?11591‘(& hé wil ﬁﬁét%@ v&l&&? Wfth% Qﬁm&f on of
utes an

the test is twent t the conpletion wat er
col | ect ed amounmllpraed fhat mgmalb'cbquai @0 p@mwmef times the lﬁgﬂmﬁithaldjepom t ed

conpl i es t.h the. m ni my reqU| rement. Additional detailsiof this
S ire it e e o s e 1626 (Cct. 2003), which is

i ncorporated hahel firdX¢sts 6nedl R Keserfdined in accordance with UL Standard 1626 (Oct.
20 2003) for each type of residential fire sprinklers. In particular, three tests arrangement can

be utilized within a room with nominally eight feet generally horizontal or flat ceiling and
simulated furniture so that the tested residential sprinkler can limit temperatures at four
different locations to specified temperatures. In all three test arrangements, a rectangular-
shaped coverage area is provided with first and second parallel walls whose length are
25  longer than third and fourth walls that extend orthogonally to each of the first and second
walls. The third and fourth walls are each provided with an entrance; one entrance with 35
inches of width and the other entrance with 41 inches of width.
Two sprinklers to be tested are spaced apart over a first distance to provide fluid
distribution over the protected area. A third sprinkler to be tested is disposed proximate
30  the larger width opening. Simulated 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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WO 2096/ 002435 PCT/ US20051022875 For test configurations to determ ne
vertical water distribution of other existing vertically oriented

residential sprinkler (e.g., upright or pendent) and horizontally oriented
residential fire sprinklers (e.g., sidewall) UL Standard 1626 (Cct. 2003)
provi des Y9 204/80243 r angenents. In the first arrangeme®CTUSR00§/822815cal | y
oriented sprinkler, the sprinkler is 5 placed at one-half the coverage
length or width. In the second arrangenment for horizontally-oriented

spri nkl er ,oftihg oA ahd & inkifes BeRGALe BSIRY A diRidaNGtals of thd 1Bt 166t |fir®9 but  no

| ower than twenty-eight inches bel ow the ceiling on one wall surface and at
no gr eat ersourchbyningeharabteristics, sprinklanipgaliption and eKaat parzrgiers dorwgryiag eubf a
wal | . Wat i j i e flowrate specified in the
i nstall at ﬁ%enfﬁ%ﬁ%?réﬁ%ﬁgogﬁhe%?%w et%n%\?\}rdt]%b{s E‘g“‘g%or%m er 10 being tested via a
one-inch i nt er Mathedirsufht esting AtangWidét foroetticalty-orentpdsginklerofed:, pandene f oot
area are placed_on the f]oor, against th ll,s, of the test area . so that the
top of 5t hePPaH- Iy, wegsspdpqndertapd oRCRUED A it eI RAole 9ap beiloated threg

general | y jhdiRl b6k Itﬂd’&ilin-é%d@igh@fnicﬁﬁ@ R a HiREsgrBkler Ikale@ Redfbi Wlees at which
t he coverage area should be wetted to within 28

point the walls wthin ) ' /
i nches of sithdated firnikurer The firshepr isflpcatedaé 8 digtane¢ bikromna sccombsnriakiehso

cover age I S.: ' C | | e w Lh at..|least five
per cent - of 4t T PHRFEEYsfocsfER a0 et 73 F S el bd sRbtcr®Bind o ® cacr
wal | nust Aehirdeptisidenis 1dsatad pirepfeet frain de seeting fwallaund donir igahlel foinake ki i s
generally equal to 20 percent of tines the length of the wall divided by
the pelPi nPEMNSf coverage area. Actual fire tests can al so be performed in

accordance W t i e s&ﬁgqﬁé st 828 dnElhent f&%oﬁ?ﬁ?%}lgf-%egfégqgﬁm%, @kt and

residential fire sprinklers. In particular, rrangenent can be

utilized weedndsprinkiers atevinountedanitieavall digthlgh thef stmulatpd damitie\ant spacedamagt) or

flat ceiling and _sigul farni t.ure .so t t he..tested resjdenti.al

spr it nkter Vo R e e e RO ol e PN BB R PERWRR e 1 o

t enper at urdigance of GelhdlfWee tliecthird aall Andegrtvismallér dpesihanThd secondsdpaipkldr cover age
area is provided with first and second . parallel walls ose |l ength are 25

| onger'5t hahatout Rpigally sightest _Pg’“@ﬁaﬁlm%%twt@r%fg@&’\gﬁi Ayt each of the
first and tﬁe%ﬁlgs%plef@hdcatedﬁhecthmcwis 808 thOfst {prifRlel M%aaa&%%o dRMEgigd W th
an entrance; one“entrance with 35 1nches of 'wdth and the other entrance

Wi th 41 i reidéiof tie repms &t.thiteinches bl the seiling el § fest aul aoeaquaierdeckenipart over a
first distance gﬁ provide fluid distribution over the protected area. A
third spridiRfeP®f8he tested i s di sposed proximate 30 the |arger Wi dth
openi ng. Si mul a4 6@ thivd fid ty§tRig adafpedichefot BétidohtadlP-ofiehto® giiiers @ firgur ati on to
generally surround a_wood crib and _one_corner. of the f)rot ected area distal

t o t he20sngmf ggcond sprinklers are mounted in the wall proximal to the simulated furniture and

spaced apart over a distance W along the wall. A third thermocouple is located in the same
iocation as in the second testing arrangement.
In all three fire-testing arrangements, when the fire sources are ignited in
accordance with UL Standard 1626 (Oct. 2003), the residential fire sprinklers provide a
25  predetermined water flow rate within fifteen seconds of actuation of at least one sprinkler
over the coverage area to limit the maximum temperature measured by the second and
third thermocouples cannot exceed 600 degrees Fahrenheit (“degrees F”’). To comply with
UL Standard 1626 (Oct. 2003), the maximum temperature measured by the third
thermocouple cannot exceed 200 degrees F and cannot exceed more than 130 degrees F for
30 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. A first thernocouple is |ocated 0.25 inches above the ceiling and
10 inches diagonally fromthe one corner. A second thernocouple is |ocated
in the geonetric center 14 WD 20061002435 PCTI US20051022875 of the room and
three inches below the ceiling. Additional details of the test room fire
sour ce buM¥® AY6BRAIact eri stics, sprinkler installationP&RSH028Far anet ers
for carrying out the fire tests are provided in UL Standard 1626 (Cct.
2003). In the first fire testing arrangenent for vertically-oriented
sprinklers (e. Qg caRB08RRMbove) ithas baidischidisd that'tBE &S8R RARAR Me (ﬁ?
concealed), a third therrmcoupl e can be |located three inches below the

cei ling aresidsngalsysterotfersthe praiigcion pres A effiigui L4 s the same designgriieria fohe

si mul at ed s te e L froma
second sprrlgérfl%%ltel%llﬁsrg‘c’pr?;ﬁkgﬁrgt%gkvf&g ftdgljgdﬁflgyr#(%k)?ﬁ% gtggtion éjz{‘&t(t))?l{eﬁ(éhalf L from
the third reﬁdidmmhhhlthﬂﬁgmlll&rSmhdmcmry is Aelidvied ¢b Ispliaretkfors uikaiotvnamt ed t hr ee
feet fromthe segon | | andfo I.nghes from ar 10.0 ing. In
e, seEondUPrReEe SLe B BORAHULMbTIR GRoGR: P R4 SRR RS i er 5.
first and m&RGORA pRRIJuBY|aQLifabR 8 tﬁmtﬁﬁls BthbdBroRie! fotiaf leddt theddekigs, Si nul at ed
furniture and spaced apart over a distance Wso that the first sprinkler is

near est t wéasslﬁaaﬁoerap@pmal eod implemenatioadf dry prinkiesandrdry spiinkdersystemin Wt o t he
third wal lreJ] a'ﬁghwil ST lvﬁ %)s el sg%lﬁersaﬁﬁ ﬁﬁﬂ%%l ?’hg em w%r%%ehei( ?b out

nom nal ly "éI'g fee onTa Spri I hird

t her mocoupb erdv‘@delthn:@mdardimlmq:tqtemneﬁswefﬁrmptmectﬂ‘ohrsygterﬁ @ithokdthe at a
i one-half the wdth he room at three inches beI ow t he

di stance o
cei l i i§ arf{!ff?imlﬁé% atgAgy %ewawg?rﬁg Wﬁﬁ‘ﬁd’ﬁéyﬂ%&ﬂe lpakage pgexPIctedt he t hird

fire test i&gmagﬁ@pg%pﬂgmf@gsﬂgﬁkleﬁont ally-oriented sprinklers, the first 20
and second sprinklers are nounted in the wall proximal to the sinulated

furniture and M@&Q@d hypartee efapplicant!s diseavery, indalidiads askaeciated with A t hi r d

t her nocoupl e e tion e ti.ng

ar'r angenentceaLiite Biitsion aldHot o 00 A REief Bt bR SR AR 400 ces
are ignit eehst the feleangdesipm Mﬁﬁbt&bf@&lﬁ'@adlﬂed-&%@n(p@tbctlo&%&) (1)téch

resi denti al flre sgrlnklers @UPVIde a predetern1ned water flow rate

wi t hi rf5f i fspetic Ehare puitabie fax wS@ﬁwt%lrth%fameéw ehplesrEigklieRdPRelRF 8FY t he
cover age ond and
Chird- Dhereadentie b Spnlch (TP B B e TotloR TRAT e ol ABuaaT
conply wit(®) thusp@faddavqjamas(fmach BDe 8f eilingeovenx protective ape,r(é)thpéloweasur ed

by the thi rﬁje and residual pressure for each specified coverage area in each type of ceiling over a .

protection area; for each of wet or dry pipe systems. And these individuals are now able to
20  obtain the parameters identified above in a suitable communication medium that would
facilitate the design process for these individuals. For example, as shown in Figures 2A
and 2B, the communication media can be a computer with a graphical user interface,
Referring to Figures 2A and 2B, a user can load a program into a communication
medium (e.g., a computer 200) that embodies appropriate computational engines such as,
25  for example, the determination of the , and a database of operational characteristics of
residential fire sprinklers. The computer 200 would receive appropriate operational
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
30  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



t her nocoupl e cannot exceed 200 degrees F and cannot exceed nore than 130
degrees F for 30 any continuous duration of nore than two m nutes. To conply
with UL Standard 1626 (Cct. 2003), the maxi num tenperature nmeasured by the
first thernocoupl e cannot exceed 500 degrees F. 15 WD 2006/ 002435
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(3) the spefmbiifdmadvasgdaes heaimiim kspaagtbetwdes sprinktes; spadn®béiveén prot ection
area; (4) the flow rate and residual pressure for each specified coverage
area in eatsilesiopef sprinkler fojcsiings and ftow Biesvillresigual pressure respuired 45 these wet or dry

pi pe syst e&@gg@gf&ﬁe@sﬁ%é E%itt}/eirgk'ﬁﬁ e,%&ew%t&%&ﬁ%eglﬁeatyﬂﬁiﬁgkﬁ paraneters

identified a In a suitable co nication nediumt acilitate
t he desi gn(e:.,opeghkt, pandenthsgdevdll do thatitha hppropiinte kelaidbreof desigs parameters Fi gur es

2A ang 2B, the co ni.cation. nedia can. b conputer, wwth a aphi cal user
interfadce. éqﬁé?@f%deﬁ%ic g c E%Rrgv@g?. gelffgre?ﬁe iegﬂ C\Alt?éﬂan ﬁa‘ﬁeo%%%?i nto a
comuni cat frem an{rBElhe dedign %:am@teﬁ&ﬁ@ﬂie%pl%ﬁﬂéte Héwidn RIAAELER TofdRRAMAMiThat e
conput ati onal engines such as, 25 for, exanple, the determnation of the ,

and a_dat athgdeedsritesig Fan borbirlateh ardroedpdin asyitehile peramyaiqetion mediym.
Spri nklers ol fifgn CREBHEESniC At Hioh HRAMEHARRELHIL AR, GRS &l ation

medium are also suitable, such as, for example, a voice prompt wireless communication
20  medium (e.g., cellular telephone) or voice prompt toll-free wire communication (e.g., land
line telephone). Alternatively, the communication medium could be paper.
Regardless of the particularity of the communication medium, the medium would
preferably include an identification of fire protection information, such as, for example, (1)
at least one type of fire sprinkler for each of the plurality of protected areas; (2) a plurality
25  of areas to be protected in the dwelling unit, each of the plurality of design protection areas
having a dimension of X by Y, wherein X is any value from 10 feet to 20 feet and Y is any
value from 10 feet to 24 feet; and (3) a plurality of minimum flow rates and residual
pressures for a respective plurality of areas. The communication medium would also
include a description of wet and dry pipe residential fire sprinkler networks that directs a
30  userto 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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paranmeters of an area to be protected for a residential application and
woul d 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 30 exanple, the user can
sel ect frofYQ2HeMR4¥Y provide arbitrary values of an acPGAUS29FBIBEL i on ar ea
and various paraneters of such area (e.g., obstructions or ceiling offset)
in a dialog type entry; select the type of sprinkler (e.g., upright,
pendent, si dewalThe idehtifidatish of AR EREionfihfashatiindaialsh jrchiRligfotmitiva of
appropriate nominal rat e‘%gK-fact or; ang sg_l ct, either or 16 WO 2006/ 002435
PCT/ US2005/Pu3easien aregginfelgiion foat lepstonsiob thedollqvdpg: (a)ypeok (rdlingroiBei at e

par anet ers i Jelpeali rgﬁéﬂi td | 1§Ngi nes
pr ogr ammed dig%%ﬁgpltgﬁegﬂ%rg%ﬁ%g ag’rrﬁe)p%mag%%tﬁged tg?fahrs%o@?%ce&t e %sdg?ﬂl '?’Z a

choi ce of rpwingshetween ahy two shihe akleast sneype ofresidendial fire sprinklerp®) ped Ksuch as,

for exanpl the jdentificatio f appropriate sprinklers, the _nunber of
spri nkl gP s%é%orr?zg&aggw @8%@&?%@@8& gdJ"r"b A Bﬁwg{aﬁﬁﬁf’&,\oﬁggr"%an obt ai n
ar aPhi ca! t(di)ttﬂirﬁﬁlhxﬁ Iﬂf%mﬁtegﬁ§ hﬁ&k&@%@ﬁ%ﬁ,&bﬁeﬁaﬁfpl@@bhﬂﬂlﬁ? oPREw4t¥s foPh Pe )
residential systens in a different comruni cation medium In aper nedi um

a
the desi gPersientiyie esidentip) spranklespyithen rated Xstagiop pbhPivden CPWCteﬁéop@t;}wét of

design pro i : i : ] i | ead
critori on FEE SRS R pARBAL bR o el 37 B SotRfon 408G
criterion, havieg desiigy oHeaikimptonfiguatienst hen provided to the user in the form

of maxi nmum cover,age a; . i mu i ng. bet ween..sprinkl ers; spaci,ng
et weerlD. def | ectBAy oGy ARE arHERTe it HRpRER R0 2pd s eneih 881 o
pressure reauiléEl of @Y piphRSRtweRSWHidth RRY sapfiiet iith #Sreating FluRlX &8P h Svatek he | ead
criterion can be the type of sprinkler ght, pendent, sidewall)

1

e.g., r
S hat 1t huERpRBEt e tbtkdiyis SvaRG oFeGsh SrbREHE SRl ToraelRaNT w1 h
the |l ead crjtanl ] i i j n
solecto Pl haf 88 B0l B Lo LERE SxarflE MREL0S IRELLAM E X8,
par anmet er s tiomsionsystemis ekipostdito freeaing tenipieeaturosnincaninbeat¢dnrtion efth Wuildingy ovi ded
in a suitabl e communi cation di.u Al t.hoygh one el,ectroni.c, C. ni cation
medi um’fias b HES SYR 8- R rInKIgr SXiFRds JEY B heaer BARtop 2t APUARS) t abl e,
such as, for exawplehe prevét GfveRiGTRE b¥dn ddcREed WRAMRMIES toRBrtAR nNedi um (e.g.,
cellular tel eph.on;% or voice &ronpt toll-free wire conmmunication (e.g., |land

li ne t el episobeyiments; spmeronsapdifications, elerationscandichanges &t thiemdesstibe be paper .
i _ . . HOR ! ot
Regar dl ess o, %nﬂ%&% %(%‘s’ilb?erxkflr&%'?gﬁ ?p%{bglg%%@'fsﬁfe}é Eaelil é&@oféeé(ﬁﬁl%é]@%ﬁ hum

woul d preferably 1'nc e an | tion o re pr ormati on,
such as, f dfiveatan)as defined )in the appended claims. Accordingly, it is intended that the present

20 invention not be limited to the described embodiments, but that it has the full scope defined
by the language of the following claims, and equivalents thereof.
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at |l east one type of fire sprinkler for each of the plurality of protected
areas; (2) a plurality 25 of areas to be protected in the dwelling unit,
each of the plurality of design protection areas having a dinmension of X by
Y, wherein X is any value from10 feet to 20 feet and Y is any value from
10 feet to 24 feet; and (3) a plurality of mninmumflow rates and residual
pressures for a respective plurality of areas. The comruni cati on nedi um
woul d al so include a description of wet and dry pipe residential fire
sprinkler networks that directs a 30 user to design a residential fire

prot ecti dhalisti@miai t h t he sane nunber of the at |east one residential fire
sprinkler in one of wet or dry pipe systemin a dwelling unit based on the
identification of fire protection information such as, for exanple, a

cal cul ation t o\ nfégh&d 6F a@sughm gR AR pipe r@fsld@ﬂﬁaldm@tpr@fechbh &ysten tkingrs. 17 WO
2006/ 002435 PCT/ US2005/ 022875 The i1dentification of fire protection

i nf or mat iyAraidie demand erdeliaef arvel ipe irevidentiabfite srrnider system baged @nation to
at |east ppe,pf c§r@efujeoé o?&tfaﬂ st%ﬁb?ﬂp%é)fdrg%%feﬁg b%Yﬁf‘g’S lférhs Greg geams q

protection ar ea Ltic ener
ceiling; dvsgllingspaithaginged ﬂalelrslmpw swcefdetﬂhedamy a ﬁawtarcdﬂprdsgpm arhd a

residential fire_sprink]ers; ) rated K5 factor of _t t |east one type
of fire JPviakly ef Cé’mﬂ?rk% ents é?nq%('lne a't"eBnR PaMmye of tB. Ofare5prot?qj5onm ni mum

f1ow rat etpedarddr ek ks ﬁé’t@@tlé’rﬁst ar@é‘%ﬁge 200 2PIN4iBhAE FlrefPthé’éﬁornat es for

a pendent type resi sprin a rated K-factor of
connect edAssocmltlohé‘damdardﬂé3dﬂ3'Dpamda13IR ﬂﬂbenaﬁbdmommfslng pes hi one of the

I lit f d tecti t f .ceilli.
Cont 1 gur at | ondrgaBa; % GTRiER AuBa Y Ttb e SR T SRR SE PR <
descri bednéétdwg_sﬂn@vawr@raelréqm@méms oﬁaulébgﬂoﬁ@oﬁth@rmemr@tbaﬁbrn@ttahaéﬂ@s whi ch
are supplied wth a fire-fighti ngsfl ui d ., a water supply, after the

spri nkl erin¢lydiagt Yl k628, ( CPiFt@g@rr 2803)e rB90as rt@rhesapnr@xvadeforé@menwetaplpﬁ re

3P k! €3t i RtekAbh SyL 8 R g TenbRE R Suatth i aBudlL Y o pe

system (e e enfire syste expose reezi ng enper at ur es
in an unm}pe élde pprihklen spétem hrrahgedd) pidteotr trm plerality ¢ coyiattmdrds ais t he

spri nkl erqﬁe;' nds into an unh a]%eg_ ortion of a a I!éildiﬂ ). Wile the

pr esent BR |'8n°H%s°rbé'é9{edP§ dhedisg Riotestions etaprrws; d geﬂ'rﬁapwte‘gﬁ’ﬂodi ment s,
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enbodi ments are possi ble w thout departing fromthe sphere and 'scope of the

present andvE3R| the,dedsrmisiignefdhée minimeura ppeantiydand mcahon At ther tisidgintial it i s
i nt ended tha nt,i on not ri bed

enbodi meriRanKist Be R DaREd rdn, MEFAYIc et desinh muleTa fof e Ref S7sicm

designed under guidelines set forth by the applicable fire protection standards for
the unit, such that the determining the minimum quantity includes:

determining a wet design area;

determining a number of sprinklers for the wet system so as to comply
with a sprinkler coverage requirement for each compartment;

determining a hydraulic demand for each compartment in the wet system
including determining the highest hydraulic demand of the wet system;

determining that the flow and pressure of the fluid supply source satisfies
the highest hydraulic demand of the wet system; and

specifying the minimum quantity and location of residential fire sprinklers,
as determined, for the dry system having a dry design area that is the same as

the wet design area, wherein
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avipd o s s et

by the | anguage of the follow ng clains, and equival ents thereof. 18 \Wat |
claimis: 1. A nethod of designing a dry pipe residential fire protection
systemusing hydraulic demand criteria of a wet pipe residential fire
sprinkler system based on one or nore fire protection standards, the dry
system being for a residential dwelling unit having a fluid supply source
defined by a flow and pressure and a plurality of conpartnments as defined
in one or nore of the fire protection standards, the fire protection

st andards being: 2002 National Fire Protection Association Standards 13,
13D, and 13R, théaeesiaemicd spankierssbeigg azltyperoﬁahileu;tanmoﬁvanhmauywmehteﬂ and

| ocation of resid ial fi nkl ers . neeting the rov, equirenents

of ot Loz BiaNAbkanted SaRSYiaa A e aste 48 achnbe miftuLTtAe (oot ober
2003), So(ﬁoﬁé? @@OQPQHQV&quéIOfreU%t'tfélﬁg?tpewoﬁﬁedrmsbé&whﬁée fwifre URr ot ecti on
systens for network filled with water in a wet pipe fire sprinkler

a
syst em ardtandai f@?ﬁomt@bef 2@@)60[16@@'1 We(ﬁf T@%%&W&'Mﬁ@”@}ﬁef aekidingd i n one

nor e n rotection standards
bel ng: 28%59%@# o%aﬁh%q @B%’hgﬁ%%iﬁ%?é&g%% %nt'hé@fj@ﬁdar ds 13, 13D, and
13R, the det erdrrdorowith roh€inallyneighinfertageneraiiyandrizental bpiabicelling areisi dent i al
sprinklers bei ng based upon hydraulic demand design criteria for the wet

system o8 furdfare, giiedarrpRgemeet detiring dyrectaagulasishaned caverage
protecti Oé}eﬁt\ﬁgggfsq%epcgecom?dﬁ“etl wa?l%%&stéaﬂenéfhe %e{oﬁpg? HapdthirdSaig Ni mum

quantity inclu erm ni esign ar eFm ning a nunber of
spr i nkl erfeuftbrwallsethae e xtnsit mﬁtnmgnrmﬂy tto aachmwthevﬁrshaad second vealisc theer age

Conpar  meirdac RER By st aapre Ve UG Het BPRRHE ATt A ATEREBVHTUr aul 1 o
demand of idg s&ebnd YPERIM wille e iREHYSNGF Widl, théGedts AY¥I@dIAg FP\NS%%Hh@IeFQ the
fluid supply source satisfies the highest hydraul I ¢ demand of "t he wet

systenm aspacegeapartyovey a first distancertoquavidediguighdistribotion oventherevietrgeti al fire
7Dl g A SRS B0 R ridB HE kBT SARY B Bl S o2 ¢ ha
is oriented in an orthogonal configuration so as to generally surround a wood
crib, one corner of the coverage area being distal to the first opening;
a first thermocouple being located 0.25 inches above the ceiling and 10
inches diagonally from the one corner;
a second thermocouple being located in the geometric center of the room
and three inches below the ceiling;
a first of the fire testing arrangements being for a vertically-oriented type
sprinkler, a third thermocouple being located three inches below the ceiling and
eight inches from a first sprinkler in the first testing arrangement located nearest
the simulated furniture, the first sprinkler being located at a distance L from a
second sprinkler in the first testing arrangement so that the first sprinkler is
located at one-half L from the third wall with the first opening, a third sprinkler in
the first testing arrangement being located three feet from the second wall and
four inches from the second opening;
a second of the fire testing arrangements being for horizontally-oriented
type sprinklers, first and second sprinklers in the second testing arrangement
being mounted in the wall distal to the simulated furniture and spaced apart over

a distance W so that the first sprinkler in the second testing arrangement is
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the residential sprinklers being a type of at |east one of
vertically-oriented and horizontally-oriented satisfying actual fire tests
in accordance with UL 1626 (COctober 2003), the actual fire test being
performed in accordance with UL Standard 1626 (COctober 2003) for each type
of residential fire sprinkler including three tests each being perfornmed in
an arrangenent including: a roomwith nomnally eight feet generally
horizontal or flat ceiling and sinulated furniture, the arrangenent
defining a rectangul ar-shaped coverage area with first and second parallel
wal | s whowaresirthe %irsiro@enimg@md lacated afi a distante afqanerhalivdy tastherthird evallend

e 1 berays o 858 dBepldS the sEboRTSnNAGEN PeliByeSouciiurbly aféelnd &
second opfedrhrgthivdt Sprifkiar meb@rted fonvihetthird Wall, bes tasthirdcheghogbupt® osthel Nkl er s

spaced apart qver a first distance to provide liquid distribution over the
cover age Se5PBd testindaarrangement being decatpd diregtiveagrass fepvite tist spmnkler he

si mul at edydf gend d1yng te'sﬁn@rdrf‘é?{g%%én@ @' Qiriétgr?&f%?longgﬁglf Y Wi&tﬂnoﬁgweas to
general | y surround a wood cri'b, one corner o he ‘coverage area being

di stal t aobhe atthree inghesi bejowdhé iceding tamelr Srfesd @wpkdeo izeq uartd ranaltesdalioves i nches
above the ceiling and 10 inches diagonally fromthe one corner; a second
therrmcoJB?gl‘)BEﬁ%G | ocated in the geonetric center of the room and three

i nches bel ow thhirgiedflth8 dire fedtingHrrdifgehitptd beiRgtiee hbigbrAIRAHHIBA typePei ng for
a vertically-oriented type sprinkler, a third thernocouple being 'l ocated
t hr ee i ncspsokless,ditst ard secondhgpamdersedfghe third fiess tefstioghasrangestend peingkl er i n

e G T8 0% SN SBER B 9 S SReSR Sl PGB Reb L 1
the firstdistaaté ny albhﬁ_rlﬂ@nmkirﬁél_ whiit atthied fthémhocoiplenlof @khe ithird testaiged at
one-half L fromthe third wall with the first opening, a third Sg{il nkler in

the firstaangamentheiagdecaind dacly acsess &9m e dirstetirinkleimet fie Hikond wal |
and  four fﬂ%d;%ﬁahégﬁﬁ'ehﬂ%t.Sae‘a%'fﬁiﬁ%p&“bﬂgihaﬁ dlﬁgc\ﬁi'&ﬂw ok th@erPBh{ %t!tfirde N9
S or a p

arrangenen el ng orizont y-oriente type sprinklers, first and
second spincimdd bebw ithe loeiligcand 3 dedti and aneangeteenihchdxeiabgvettheatfiabri n t he
wal | di staé top the simulated furniture and spaced apart over a distance W
so that tY®™€iN st sprinkler in the second testing arrangement is 20

when further in the first, second, and third testing arrangements, a fire
source is ignited in accordance with UL Standard 1626 (October 2003), the
residential fire sprinklers provide, in a maximum water delivery time of fifteen
seconds of actuation of at least one sprinkler, a predetermined water flow rate
over the coverage area to limit the maximum temperature measured by the
second and third thermocouples to less than or equal to 600 degrees Fahrenheit
(F), the maximum temperature measured by the third thermocouple to be less
than or equal to 200 degrees F. and less than or equal to 130 degrees F for any
continuous duration of more than two minutes, the maximum temperature

measured by the first thermocouple being less than or equal to 500 degrees F.
2. The method of claim 1, wherein the determining includes selecting the

residential sprinklers at a rated K-factor appropriate for the pressure and flow

rate of the fluid supply source.
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nearest the first opening and | ocated at a distance of one-half Wto the
third wall having the first opening, the second sprinkler being about
nomnally eight feet froma third sprinkler nounted on the third wall, and
a third thernocouple of the second testing arrangenent being | ocated
directly across fromthe first sprinkler of the second testing arrangenent
at a distance of one-half the width of the room at three inches below the
ceiling and 5 feet and one-quarter inches above the floor; and a third of
the fire testing arrangenents being for horizontally-oriented type
sprinklers, fiilbe sethaskobraisprd, nidhenein specifiing omprisesecaleslating) the

arrangenent bei.n nount inth |l proximal to the sinulated furniture
2nd s paceMRENE gyltate of ine Seleble sl HE snrhierronuli M Supnly

t her nocoubgrceftotthe skleictedl fedfdeinfigl firalspAnRIEPRNHetemhte WRERELthedsdleQEHY acr oss
fromthe first sprinkler of the third testing arrangenent at a distance of
one- hal f ffiFfe SpfiRitler, o toha ragmunaof twe ewithinrr lsempesiment i dhe sesidantialnd 5
feet and er i r | O erein when further in the
first, seggﬁg&%y@’ E%ci"'r?%g?@% @“é%@@%%‘é%@i é?tgg fire source is ignited in
accordance wth UL Standard 1626 (Cctober 2003), the residential fire
sprinklers prov'hde, in a rtm imum water delivery tine of fifteen seconds of
act uati ondof atl Nee@ethashOf GiRiMhid, ewhergin, spaeifyingr GosPrisescraleviating dbe  over
the cover ag8Lii€d té 15 b Jerey SFERSHT second
and thi rd%? h%a?%cghgfdeééqfct)h% Egls thaggéér?rér@gﬁg{ea%%ﬁrg%o degrtggsfn%%tﬁpgﬂxeit
(F), the msaxiceumthesplectadiresidentisLiirecspoipkliehéo défermiinehehetheoths sclectetie | ess

than or equal tqg,200 degrees .F. and_less.than or equal .t 30 degrees F for
any cont %ﬁ%&ﬁgaﬂfﬁ’ P @na S Pﬁé "t WHF‘Wl Aclaya trfﬁ%ﬁﬁﬂﬁ?'ﬁgm?jr ature
neasur ed fiweliitg driit, $éc1tﬁﬂé§rtﬁ@%%f:iéls?hmbﬂﬁhflcﬁﬁ$atbhaﬂ or equal to 500 degrees
F. 2. The method of claim1, erein the determ ning includes selecting the
residential sprinklers at a rated K-factor appropriate for the pressure and
flow rate of i L 3 f. ¢l ai wherein
speci fyi ng)' congﬂgsﬁéé%ggl @fﬂ% ﬁ%%%%% ﬁ@%ﬁamhﬁrg&fﬂg\%@ %tcgylgg Ct%hnsagrég?ect ed

resi dent i aklecting regidentidl efire fspoimkiehe at lauhominappated Kdactoe stlectdtefrorl act ed
residential fi rfera%é)J kr}kl er to determ ne whet her the sel ected

group o actors consisting of 3.0, 3.9,4.1,4.2,4.3,4.4,4.7,4.9, 5.5, and
5.6.
6. The method of claim 5, wherein calculating the hydraulic flow rate

provides a flow of water in gallons per minute selected from a group of flow rates
consisting of 12, 13, 14, 16, 17, 18, 19, 20, 21, 23, 24, 25, 26, 27, and 28 gallons
per minute.

7. A method of designing a dry pipe residential fire protection system using
the hydraulic demand criteria of a wet pipe residential fire sprinkler system based
on one or more fire protection standards, the standards being: 2002 National Fire
Protection Association Standards 13, 13D, and 3R, the system being for a
residential dwelling unit having a plurality of compartments as defined in the 2002
National Fire Protection Association Standards 13D, the method comprising:
determining a wet design area of the wet system and a minimum number
of residential fire sprinklers meeting the approval requirements of at least one or
more of the fire protection standards including UL Standard 1626 (October 2003)
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fire sprinkler, up to a maxi numof two, within a conpartnent of the
residential dwelling unit, requires the highest hydraulic flow rate. 4. The
met hod of claim2, wherein specifying conprises calculating the hydraulic
flowrate of the selected residential fire sprinkler fromthe fluid supply
source to the selected residential fire sprinkler to determ ne whether the
selected fire sprinkler, up to a maxi mumof four, wthin a conpartnent of
the residential dwelling unit, requires the highest hydraulic flow rate. 5.
The nethod of one of clainms 3 and 4, wherein the specifying conprises

sel ect i ngsé asitslpatapptoviedrier age invkepipe aésidemtznfiraprotédtion dystems basek! ect ed
froma group of rated K-factors consisting of 3.0, 3.9, 4.1, 4.2, 4.3, 4.4,
4.7, 4.9,08 & hydraylic demand calcilationnel the Wat pipe Jireyrainkies y$tem) $8 ng t he
hydr aul i c,§ : r Q¥ Iof | ; ' sel ected
(rom a or Sty BpMand! eatdaford dlirfdadunb R bf 4 &7 46 RpriRElord ity o, o

21, 23, 2vwijthips:t lesst opE,of dralpsalgybf corapanmentsi of dbe residetiadtvetidgamitdesi gni ng

d i i dent j.al fi tect | t i h ic d d
it e a8y CEROET T s 2004 RlihRhCeie RoR¥iey Kerdtiaton Sitndi® Hboirdre. o
nore firenpdratRs HeMangtanslaatith of iR Wbﬁgﬁ;@r% niker Rk lingbased i re

i
Protection Association Standards 13, 13D, and 3R, the systembeing for a
resi dent i Wporivievdrawlis @emansadesigna cptariealfor \a ovetc siplam raasignegs uBEer ned in

t he 2002 i ' r | | at - t hod
conpri si nam%fg?%ﬁgrﬁtﬁ{)ﬁg bg évE\)t/ep? Crgée@hgaﬁ% Eg?arg%eipﬂw\g‘ts\%ggaégitsi%n% 5‘5@1933%8ni mum
number  ofvhersn detdrmahingi the milimokd guantigedfi rgidemtiapfiry @pehklerbaseirent s of
at |east one or nore of the fire grot ection standards including UL Standard

1626 ( Oct BRRT thegpsyaulizderBand calgulgdon Spineveef SYSIEM4INdesiet pi pe resi denti al
i po Fire spriEAanglEa Hnber SMeGMERTS e IRAIEIT B pdto Earftly e "
function withdige peselestexpdénsityer s | ocated within at |east one of the _
e S o 1 EBARNTE bhu Bl SR e B e BE) 0
denand calrelldiig @teRhinirtetheatighise pylliaific 8Bk Tthe wat syatbei ng based  upon
hydraul i ¢ demand design criteria for a wet system desi gned under
determining that the flow rate of the liquid supply source satisfies the
highest hydraulic demand of the wet system, and wherein; and
specifying the minimum quantity and location of residential fire sprinklers,
as determined, in the dry system, the dry system having a dry design area the
same as the wet design area for the wet system, the dry system including:
(a) a water supply source to provide sufficient water flow rate to a network
of pipes so as to maintain a preselected density under NFPA 13D for a
predetermined duration;
(b) a single control valve;
(c) a dry pipe valve; and
a network of pipes to be filled with a gas when the residential sprinklers
are in an unactuated condition so that the pipes are dry, the residential sprinklers
being a type of at least one of vertically-oriented and horizontally-oriented
satisfying actual fire tests in accordance with UL 1626 (October 2003), the actual
fire test being performed in accordance with UL Standard 1626 (October 2003)
for each type of residential fire sprinkler including three tests each being

performed in an arrangement including:
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gui delines set forth by 2002 National Fire Protection Association Standards
13D, wherein determning the mnimmaquantity of residential fire
sprinklers based upon the hydraulic demand cal cul ati on of the wet system

i ncludes: determ ning a nunber of sprinklers for the wet systemso as to
conply wth the preselected density; determining a hydraulic demand for
each conpartnent in the wet system including determ ning the highest
hydraul i c demand of the wet system determining that the flow rate of the
liquid supply source satisfies the highest hydraulic demand of the wet

system and wharmebom withdnsmiaily Wiglg feee gehafallyrdrizantal tof fatdedikgabhen of
residential fire sprinklers, as determned, In the dry system the dry

syst em hasimiyatedqgfupniyie; dhe Areangement JeHRING a; FROIRAVIYTHAPSAFRETAGR t he wet
system t t ' galsy f | os,{sg,g : i de -
suffici entB Fev\a‘/;{’v}ejp Sf?(ﬁﬁo%ivmr g%‘gdrtbgb%ﬁﬂglg\&%lﬁw@%gﬁn?g@%é% ! a trgﬁ%@m%?ﬁda

presel ect éalirthewalls yhatreidendBRhogSialfyolo eachpotthe firstianddsehondt walls, the) a

i ngl t.rol val ve; dry pipe .yal ve; d. k of pipes to b
i1 1ed w irebend Bufinal bePodiiuReR Srifce fFsndtans Wit B iafes RLBRA o0
condi ti onaAQ o §edondEpdhimE WithT#! Biches bhRidtBSthdaetisahciRBinginesFinkkes ng a
type of at |east one of vertically-oriented and horizontally-oriented

sat i sfyi ngpaead,apart prer a disstglistanes topuittediguid Histibutiepeoveothe severages) , the

tual fi ' : 2 i i . : 6
(ot ober 21567 ol RBRRRIGE B SRRl BERHoR YeRnlld, oo BRS¢ ee
tests eacls beemed inedrf orthegonal cunfiguratiopeseat tongdnedaihgsuddurd ROWELEM t h
nomnally ejght feet generally horizontal or flat ceiling and simulated

f ur ni t ur e SR HRNEFQTARGEHBRICONEFAS g2 Remnecdisial in the-fsianan MG ver age area with
first and second; lkssi hy I I T gl nd
fourth walls tﬁg{regﬁht%gﬁr?gb%%ob;eémgz;%tétogagascweg ta ﬁgg?ltpés?'@ gqugrgs@g?)%d wal | s,
t he t hirinched diagoniahy fraim thelarieneprpenvi ded with a first opening with 35

nchs, O O B B e RP SR Al bl B et Bt 5
l'iquid di ghgithrekiiRcheavisdlowge egirgage

a first of the fire testing arrangements being for a vertically-oriented type
sprinkler, a third thermocouple being located three inches below the ceiling and
eight inches from a first sprinkler in the first testing arrangement located nearest
the simulated furniture, the first sprinkler being located at a distance L from a
second sprinkler in the first testing arrangement so that the first sprinkler is
located at one-half L from the third wall with the first opening, a third sprinkier in
the first testing arrangement being located three feet from the second wall and
four inches from the second opening;

a second of the fire testing arrangements being for horizontally-oriented
type sprinklers, first and second sprinklers in the second testing arrangement
being mounted in the wall distal to the simulated furniture and spaced apart over
a distance W so that the first sprinkler in the second testing arrangement is
nearest the first opening and located at a distance of one-half W to the third wall
having the first opening, the second sprinkler being about nominally eight feet
from a third sprinkler mounted on the third wall, and a third thermocouple of the
second testing arrangement being located directly across from the first sprinkler
of the second testing arrangement at a distance of one-half the width of the
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area and a third sprinkler proxi mte the second opening, the sinmulated
furniture is oriented in an orthogonal configuration so as to generally
surround a wood crib, one corner of the coverage area being distal to the
first opening; a first thernocouple being |ocated 0.25 inches above the
ceiling and 10 inches diagonally fromthe one corner; a second thernocouple
being located in the geonetric center of the room and three inches bel ow
the ceiling; a first of the fire testing arrangenents being for a
vertically-oriented type sprinkler, a third thernocouple being |ocated

t hr ee i nchsmn ktltbreetineheebélongthansiling 41 5 ifestherl dne@quartél inshesabbWK! er in
the first testing arrangenent |ocated nearest the sinulated furniture, the
first sprth@kﬂ%’rﬁ Hd ng located at a distance L froma second sprinkler in
the first testing arrangenment so that the first sprinkler is |ocated at
one-half L fromthe third wail with the first opening, a third sprinkler in
the first testathjrdhof thedoedestingedmandemerts deiry foe hbarontalyoriehteddgmond wal |
and four i m the se cond of the fire testin

h i d ing; .A.
B angemeHKIEnt1SF PG D30 sPANRBIS,pt B Bisd TS festBlg dnasrasnttaing "o
second spriotkiedS i the WAIPpoRiRAItottRE tsiMUlafdd AAGIAIFBHNd Sfided dpuibest 4 n the
wal |l distal to the sinulated furniture and spaced apart over a distance W

so that tdistancestV afpnignttiee praximahwall e aothirdt thetmegpupie afdbaethirdi testingar est

the first ' apnd | o : dj f - i hird wal |
navi ng ¢ he TR PeBRnagoeaRY Bledihaber it B it RoE A o g
feet frofesting hirrahgepientldtes disiamdeedf @netHef thel witithedfl theardng athihrek

t hernocoupl e of the secqnd testing arrangenent bejng |ocated directly
across frBeheheaiow dheseriling@ad S Jeet gad s@lﬁ)%la'?%rst"icﬁés AhoyRgteetieorat * a

di st ance Q,he%ri}?- half the width of the 24 room at three inches bel ow the
ceiling an eet and one-quarter inches above the floor; and a third of
the fire testi )y whanafugtbeeint thebfesth getond, landi third ttesting: arargereentsyadire

i nkl first. and d_sprinkl the third fire testi
27T angemeHUGE RGO It ceHePIRe | Obriande 1528 WO 2060 8 i ure
and spacerbsipatial AkeSpAnkieisShrRde, W al ARkt Aok dalvenpline af b

t hermocoupl e of the third testing arrangenent being |ocated directly across
from t he segandssefracivation of at Iﬁ@s? enedsprinkler, a predetermined water flow rate

over the coverage area to limit the maximum temperature measured by the
second and third thermocouples to less than or equal to 600 degrees Fahrenheit
(F), the maximum temperature measured by the third thermocouple to be less
than or equal to 200 degrees F. and less than or equal to 130 degrees F for any
continuous duration of more than two minutes, the maximum temperature

measured by the first thermocouple being less than or equal to 500 degrees F.

8. A method of designing a dry pipe residential fire protection system using
the hydraulic demand criteria of a wet pipe residential fire sprinkler system based
on one or more fire protection standards, the standards being: 2002 National Fire
Protection Association Standards 13, 13D, and 3R, the system being for a
residential dwelling unit having a plurality

of compartments as defined in the 2002 National Fire Protection
Association Standards 13 and 13R, the method comprising: determining a wet
design area of the wet system and a minimum number of residential fire

sprinklers meeting the approval requirements of at least one or more of the fire
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testing arrangenent at a di stance of one-half the width of the room at
three inches belowthe ceiling and 5 feet and one-quarter inches above the
floor, wherein (d) when further in the first, second, and third testing
arrangenents, a fire source is ignited in accordance with UL Standard 1626
(Cctober 2003), the residential fire sprinklers provide, in a maxi mum water
delivery tine of fifteen seconds of actuation of at |east one sprinkler, a
predeterm ned water flow rate over the coverage area to limt the maxi num
tenperature neasured by the second and third thernocouples to | ess than or
equal to pﬁetbcdegrsemdaﬁdmnmlb@hg UI(FE)tandérel 1626 Ootcbem2003) wbeasrtadbar ed by

the third ther le to be | ess uaI to 200 degrees F. and | ess
Lhon or | RPAVE (3B el piper trsidarial i FrAGGURT SIS Ba8R0 A @ ( han t oo

m nut es, N?n‘?aLméXéjéﬂﬂlgh& RBREARIOA 67 a V&t 8blbéchr@ysp‘i'|'fil%le? 'sééferﬁ hl‘ﬁ%”l‘?fo%'lmlce bei ng

| ess than or equal to 500 degrees F. esi gni ng dry pipe
resi dent iggmand ealpuletier being afusction Qfsumgpfqunephlyideradbcaiedeyw&wdatleaster| a of a

wet pipe residential fire s Kl ste one..or

bt ot ekt ecefa s Fatity dieoBiaritn s of i G chRsl dudliofarichs BBfitedrbcy i on
Associ at i a8 §©@Q‘d@étﬂﬁ1a13:|relaﬂote%ﬂdn3Rssdd&|o$1ygt@rﬁﬂé?§s ng3 fQid a1 3R, efifedent i al
dwel ling unit having a plurality of conpartnments as defined in the 2002

Nat i onal fmdr@ulpr@!ﬁraa'ﬂd &alcupiiopcefathe ometpina diie eprinkles sistegrbeingebasgechod
conpri si orl 8 {Ull mac\nwehe& ﬁsk%ngr?& gf V\;e{ﬂhsy\/@éms%& g fnde,M NI UM

nunber of | re kl'ers meet 1'ng rova equi rénments of
at | east guidelimes szt donh uthOGZ Natmasl ipire Rectection sz&tsaodatlm Stmdla:ds ng UL

St andard 16 Cc so.,as to be roved for use in wet

Ceo danti 2 131 WS CETSIN LB e LR CERRY Gy erdanta Toe SaHaked tul at i on
Of 3 Vet (pidRA oohnPHFIIE deRsHaBIcUBtr bt Wek SysfRRicea! cul ation being
a function of up to four sprinklers located wthin"at | east one of the
plurality of cdawmmmgna qotbearief sprinktesntforathedwet Isystgnusotas tes cdmplyned i n

t he 2002 h)&n FII r‘e?PC[ ﬁCtI on Associ ation Standards 13 and 13R, the

hydr aul i ol R CREPERCAE MY of t he wet pi pe fire sprinkler system being

based upon hw&éﬂhhlhﬁ\gd@ﬁg@ﬂuﬁ@@leﬁﬁn@rfbf ehtiR chbripaftmidit is YIsd et dpstegned under
gui delines set forth 02 National Fire Protection Association Standards
13 including determlnlng the highest hydraulic demand of the wet system;

determining that the flow rate of the liquid supply source satisfies the

highest hydraulic demand of the wet system, and wherein; and

specifying the minimum quantity and location of residential fire sprinklers,
as determined, in the dry system, the dry system having a dry design area the
same as the wet design area for the wet system, the dry system including:

(a) a water supply source to provide sufficient water flow rate to a network
of pipes so as to maintain a preselected density under NFPA 13 and 13R for a
predetermined duration;

(b) a single control valve;

(c) a dry pipe valve; and

a network of pipes to be filled with a gas when the residential sprinkiers
are in an unactuated condition so that the pipes are dry,

the residential sprinklers being a type of at least one of vertically-oriented
and horizontally-oriented satisfying actual fire tests in accordance with UL 1626
(October 2003), the actual fire test being performed in accordance with UL
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and 13R, wherein determning the mninmmaquantity of residential fire
sprinklers based upon the hydraulic demand cal cul ati on of the wet system

i ncludes: determ ning a nunber of sprinklers for the wet systemso as to
conply with the preselected density; determining a hydraulic demand for
each conpartnent in the wet system including determ ning the highest
hydraul i c denmand of the wet system determning that the flowrate of the

|l iquid supply source satisfies the highest hydraulic denmand of the wet
system and wherein; and specifying the m nimum quantity and | ocation of

r esi dent i Standande1 62% (Outblesrs2003 Sordedaty typo f redideritiae fiels gpnidéraintiutiing dry
system having a dry design area the sanme as the wet design area for the wet
system tth@egﬁtss‘%@hé?ﬁ"i'g'nﬁﬁﬁ%"?‘é ina arsanganeentdiglddingsour ce to provi de
sufficie 1o f i ' ' oA a

presel ecPéer deg\étpt'i/ﬁtﬁ\{rqg@r %ﬁbm@e{@%@gﬁfn@gﬁ%ﬁﬂaﬁ‘%g;a;‘rg%e;}m %rlé\rgwgfregt ion; (b)
a si ngl e fomitureyIthe armaegemgo) defining apepangalar-shaped caveragemréa afith(firgtes t o be

filled with when  th i dent i al i nk _ t yat ed
condi t i orTSLSaGER RIS Walls Whose deoath ane anest i hird anghfonidh evallsdastng a 1 ype
of at | easienrtRbgorfilyi tadactr BF HRNTIRA aminsedipidl WAl athkYthe | S Rlirhat | sfyi ng

actual fire tests in accordance with UL 1626 (Cctober 2003), the actual
fire testwalsi bejnpdrevdes avithna fisstorrning: Witht 36 inches @f svidhidand alse@ndoct ober

2003) for 0 L dent.d.al, fir i I LAOE ' r tests
each bei nod)%%éﬁ %"ﬁﬁg‘d 'ifnﬁﬁgi Ogrwr?(g[hg{é‘r?efr%% E\'g{uﬁigﬁntggo égﬁi@%nsvn\%aﬁgac?%sﬁal |y

ei ght f eadvegenfirstldisyaroey tozpruvidle Hquid Iditrilbgtion oerathd verdg acka amnd fai t ur e,

t he arrang_ement, defining a rect an%ul ar - shaped covs{qaﬂe area with first and

second pdhid serinklar PExRBSethectrohd ARENINGy JBe St fureitigds osgPted wal | s

t hat ext; - ' | d s third

and fou)r(t'ﬁ%wg)? %gﬁgg@ﬁ%&ﬁg%\%t@ggwﬁ%igﬁf F’?gﬁﬁlpo%gﬂ?lﬁgcgmn\gf%&@;@hc eg ofIr

wi dt h anccoaneyeafdingl covmgrage geabeing4listahtotibs ficst opedinly; t he tests including two
rinkler aced t first di . t lde |.iquid

st but  on” VBt ERaMased Egedinn daS3ied G5 ifes fMErkPere b aielCe ( ne

second OpREKEdiagtieallyifioth MeBné Ubfierure is oriented

a second thermocouple being located in the geometric center of the room

and three inches below the ceiling;

a first of the fire testing arrangements being for a vertically-oriented type
sprinkler, a third thermocouple being located three inches below the ceiling and
eight inches from a first sprinkler in the first testing arrangement located nearest
the simulated furniture, the first sprinkier being located at a distance L from a
second sprinkler in the first testing arrangement so that the first sprinkler is
located at one-half L from the third wall with the first opening, a third sprinkler in
the first testing arrangement being located three feet from the second wall and
four inches from the second opening;

a second of the fire testing arrangements being for horizontally-oriented type
sprinklers, first and second sprinklers in the second testing arrangement being
mounted in the wall distal to the simulated furniture and spaced apart over a
distance W so that the first sprinkler in the second testing arrangement is nearest
the first opening and located at a distance of one-half W to the third wall having
the first opening, the second sprinkler being about nominally eight feet from a

third sprinkler mounted on the third wall, and a third thermocouple of the second
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in an orthogonal configuration so as to generally surround a wood crib, one
corner of the coverage area being distal to the first opening; a first

t her nocoupl e being | ocated 0.25 inches above the ceiling and 10 inches
diagonally fromthe one corner; a second thernocouple being |ocated in the
geonetric center of the room and three inches belowthe ceiling; a first of
the fire testing arrangenents being for a vertically-oriented type
sprinkler, a third thernocouple being | ocated three inches bel ow the ceiling
and eight inches froma first sprinkler in the first testing arrangenent

| ocat ed nestingsarratdementnbeing accdted mireotle acidse ffarmsthe st sdrtkierbsfi the | ocat ed
at a distance L froma second sprinkler in the first testing arrangement so

that the SecPBd fegingrarandaent; 3 distange ahaoerkplf the rwighh ehther 10MY atal | wi t h
the fi rﬁw%%%ﬂ#;ﬁ& b?\o&vhh?%ﬁlﬂ alH& %t%n ng%cﬁdérfér ﬁ@ﬁégg&%@%ﬁ?%‘éfmm bei ng

| ocated three teet fromthe's con our he "second
openi ng; amdsecond of the fire testing arrangenents being for

hori zontal | y-orj ent type ri nkl ers I rst eco S n rs in the
Cecond test | ng birfandu i tesEagnengerieals béine R haontalyatlertes Bhe

si mul at eds.panl’(I@fé Yirst Wsé&fﬁﬂe rHkfdrs JPVeE thard \‘i'l'estteéﬂﬁgj3 aWaﬁgeHéﬁi béi’r\@ first
sprinkler in the second testi n%@arran genent i s nearest first oOpeni ng

and | ocatraeuried én theswal gEoxmab i theasimulated fumiutenand spaced naaitieyer ahe fir st

Cpr i ke NADE O R b orBla P, 2 ikt b hE Rl 4 4oS R ccona

27 testi ngramgepiemebiMg hedated |dieatle dcfdssefrbiy thRe fifst SsprinkiBrtdfethiel third
sprinkler of the second testing arrangenent at a distance of one-half the

wi dth of tesfing agangement At @ed'ﬁFﬂf‘HGSOfb@m%hﬁltf Hae wddth /Y theydogms abithrggd
one- quart; hés”BQI%ﬁl fr@\éﬁlhhp €aid (50 eet ﬁbdoﬁey?faﬁgr PchdiCa E{)v@ thé StooP9

arrangenen berng zontal y-oriented type sprinklers, first and
second spwherkiners of the thi rd f| re testing arrangenent being nounted in

the wall proxinal, to.,t Si d fur |tur acedaart ove
i st ance W a SHGWBRR sy e fists seconn Rt ThL fosb S dpice SBmentse & e o
testing ﬁuf@g@r@n@dbm aecér@‘éﬁé@%m ILRC Bhahdifd 0626 {OBtobBe 20085 thepr | nki er
of the third esting arrangenent at a distance of one-half the width of the
room at repideetial fire sprinklers provide, in a maximum water delivery time of fifteen

seconds of actuation of at least one sprinkier, a predetermined water flow rate

over the coverage area to limit the maximum temperature measured by the

second and third thermocouples to less than or equal to 600 degrees Fahrenheit

(F), the maximum temperature measured by the third thermocouple to be less

than or equal to 200 degrees F. and less than or equal to 130 degrees F for any

continuous duration of more than two minutes, the maximum temperature

measured by the first thermocouple being less than or equal to 500 degrees F.

9. The method of one of claims 1, 7 and 8, wherein the specifying comprises
identifying:
at least one type of residential fire sprinkler to be used in the dwelling unit;
a plurality of protection areas to be protected by the at least one type of
residential fire sprinkler in the dwelling unit, each of the plurality of protection
areas having a dimension of X by Y, wherein X is any value from 10 feet to 20

feet and Y is any value from 10 feet to 24 feet; and
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inches below the ceiling and 5 feet and one-quarter inches above the floor,
wherein (d) when further in the first, second, and third testing
arrangenents, a fire source is ignited in accordance with UL Standard 1626
(Cctober 2003), the residential fire sprinklers provide, in a maximum water
delivery tine of fifteen seconds of actuation of at |east one sprinkler, a
predeterm ned water flow rate over the coverage area to limt the maxi num
tenperature neasured by the second and third thernocouples to | ess than or
equal to 600 degrees Fahrenheit (F), the maxi num tenperature neasured by
the third themnplamlipt ef honibeunh dlew ratésand resiquall pressi?@s fdegrreepedtiveand | ess
than or equal,  to 1?& dfe rees F for any continuous duration of nore than two
m nut es, PRLFABRIPRAN ?é%ﬁ@c PBREASeasured by the first thernocouple being

| ess than or equal to 500 degrees F. 9. The nethod of one of clains 1, 7 and
8, wherein the specifying conprises identifying: at |east one type of

resi dent i fiThe methiodidfelained behereirdidentifying thewplurality aiprotectien preasal i ty of
protection_ areas, t.o pr ot ect ed t he at |l east ape t f . residential

P re opr A fobhadRalithli o BrotbotattaRes 16 BRleasl SrébF i Ta1owRd: ot on
areas having adspRding Detwéenkady o Bhelechnlebst Dnanypd dfuesidentiallftef eet to
20 feet and Y is any value from 10 feet to 24 feet; and 28 a plurality of
m ni mum fSPORKIEER es and residual pressures for a respective one of a
plurality of 0, i od of claim9, wherein

i dentifying tﬁ@ %ﬁ@eacﬁﬁegﬁ,fngfoﬁr&ré?pergt;g:ag%ﬁrgl;%as includes relating the
plurality of pgcotatet Kdactar ebthetat i@dstloaadypeoofresidential firelspankleg: (a) spacing
bet ween any t\/@ of .the at |east one tége of residential fire sprinklers;
(b) a type of @MinNimymilew ratleRessrERkIBh area; (c) rated K-factor of the at

| east one typgePhrasSiielanfiiialbding Suficate! e at 6t cieltyperaf feiiehehe per
sprinkler; (e) pressure of fluid being supplied to the at | east one type of
r esi dent ifiae spfinkier; @pdi nkl er; and (f) tenperature at which the at |east one
type of resi d?ﬁtté%lpe];étlrjree aPWhit lf?\re at least one type of residential fire sprinkler

activates.

11. The method of claim 10, wherein identifying the plurality of protection
areas comprises identifying a protection area for at least one of a generally flat,
sloped or beamed ceiling, and the protection area includes at least one of 144
square feet; 196 square feet; 256 square feet; 288 square feet; 320 square feet;
or 400 square feet.

12.  The method of claim 11, wherein relating the rated K-factor comprises
relating a plurality of rated K-factors including nominal K-factors of 4 and 5.

13. The method of claim 12, wherein relating the at least one type of
residential fire sprinklers comprises relating a fire sprinkler selected from a group
consisting of one of a pendant sprinkler having a rated K-factor of 5, a sidewall
sprinkler having a rated K-factor of 4, and combinations thereof.

14. The method of claim 13, wherein relating the minimum flow rate comprises

relating a plurality of flow rates for a pendent type sprinkler with a rated K-factor
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activates. 11. The nethod of claim 10, wherein identifying the plurality of
protection areas conprises identifying a protection area for at |east one
of a generally flat, sloped or beaned ceiling, and the protection area

i ncludes at |east one of 144 square feet; 196 square feet; 256 square feet;
288 square feet; 320 square feet; or 400 square feet. 12. The nethod of
claim1l, wherein relating the rated K-factor conprises relating a
plurality of rated K-factors including nomnal K-factors of 4 and 5. 13. The
met hod of claim 12, wherein relating the at | east one type of residential

fire spriofnkl®Ewhen@pnested to eit dast@ne dry pipes of ihekhativosie bepipes if lopg1gt gr oup
consi sti ntgl;%of one of a pendant sprinkler having a rated K-factor of 5, a

si dewal | thesRlunalifye of h‘_é‘?ﬁi% l%foFe&‘lt'@_ﬂ Rr-elaéich_BY'"Sf 4h°rf'i¥ﬁi1t%|oﬁ8|"ﬁ9t Wihsat her eof .
14. The rﬂﬁéigﬁgnpfiséloﬁ't\yb}rl%he‘éhﬁéreﬂo% bEhat, ithe Jr‘]rtﬁn i Wréthﬁ%él@&iﬁgcom“ S€s

relating a uralrty o ow rates tor a pende ype sprinkler wth a rated
K- f act or abaot 46 dalbnehger nimnecioed pwtettet ecaredt afnebaluty 144,p&9&f ot BE6net wor k

nor | zbnt 3FURE Taig 0p0 13 SAIRRE ieh LGS JBT 5 tREkE< s of SBPUbEIRun, t he

plural i t sq0href feRtY srahssut 2T lgaflbid peP Afntite for @apiotetied Hre&dt W UE Q002
protected area of about 144, 196, or 256 square feet; about 17 gallons per

m nut e feAuarefeet ect ed area of about 324 square feet; or about 20 gallons
per mnute for a protected area of about 400 square feet. 15. The nethod of
claim14, wherein relating the mninumflow rate conprises relating a
pluralitysof fThewethbeDf thiimal4swheveh Irelatimg thieominimbuaT flow réteaconfdrizds K- f act or

of 4.2 when connected to at | east one dr){ pi pe of the npetwork of pipes in
one of trelating arrivialily offloy sates feya sideyell type sprigkiar wit) afated Matcg?tfes

I ncl udi n t rei kA t: rea of
about 14%”?i%%gﬁfcgéﬁ;éé%ggé%tg%ét@%sdt}?loé@ggﬁr%ni&%gﬁ91 Eflﬁ)t%g Iﬁg)rn@ad?prot ected
area of dimopturdly obpratédted raas the g@lyralitylod diowatatésmstudiryy ghdltatdegstr m nut e

N Y R R T T R e
cl ai m 13,ex4pa68jdNohs pat hilButkTer Aiprbtebiddf dred of abBuC PIB bt 286 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.

16.  The method of claim 13, wherein relating the minimum flow rate comprises
relating a plurality of flow rates for a 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 horizontal ceiling with a
maximum rise of two inches per foot of run, the plurality of flow rates inciuding
about 13 gallons per minute for a protected area of about 144, 196, or 256
square feet; about 18 gallons per minute for a protected area of about 324
square feet; or about 22 gallons per minute for a protected area of about 400

square feet.
17.  The method of claim 13, wherein relating the minimum flow rate comprises

relating a plurality of flow rates for a 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
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relating a plurality of flowrates for a pendent type sprinkler with a rated
K-factor of 4.2 when connected to at | east one dry pipe of the network of
pipes in one of the plurality of design protection areas having a

hori zontal ceiling with a maximumrise of two inches per foot of run, the
plurality of flow rates including about 13 gallons per mnute for a
protected area of about 144, 196, or 256 square feet; about 18 gallons per
mnute for a protected area of about 324 square feet; or about 22 gallons
per mnute for a protected area of about 400 square feet. 17. The nethod of
cl ai m 13 thenhlrality) of deaighryoteedioniaieasihaving\a slaped ceitingi Witz a makimumg a

bt 0™ Wik ot it b AeSTod foof ob I 3fe mfBfy B loR ek MeshiBo eBBEE 4T hea i o
one of  Jalérieepdd mimitetfyr af prfstan apFapbPaboWN £, eFgB, 3VASEsquarkdped ceil ing

with a maxi num rise of eight inches per foot of run, the plurality of flow
rates i n@pgdl h9 gallens pey migaie i peatected area fafrabpub dPdesquade feeth obf  about

144, 196 : X I i r a protected
area of 330t ZEBARASHEF hCls for 320begs 4135 o BpRLI B e PP 2
pr ot ect ed8ar edheimethod bf iaim Gy aherdie edlatiigthe Thimimahitely odte coaprisé8, wherei n

relating the mninumflow rate conprises elatin lurality of flow rates
for tvio_ peAtmma Ryablyaon faies b nandenbBpg ssiifers sachwitya fated ynen

connect e {-ptdr @ REEWhER dhketeBaS rédpdcife AR BREK ofthdhBffork bf \?ﬂéﬁ ipf the

. [ (WO .
plurality of design protection areas having a sloped ceiling a maxi mum

ri se of enghef thecplesalibe of fdesigropratectiont Aeeas! having tay stopefl] erilingaméth ancl udi ng

about 14 gal.lons.per. m nute for a.protected area.of out 144 196, or 256
square  EARmORTaE bt SloB kEneS bef (@it Ui Be MRS o CRM ke braliBe 2bou
324 squabeuf a8tgalbPs géremimiteadr &f prdtedtad ldeabfeaBout 146 $9&CoHf 2569
conprises providing a density of at |east 0.1 gallons per mnute per square

feet. 20sqy@E feetheidakeutcldhigallas pehereits foha ripteated iaiga ®b@bELE 834 pr ovi di ng

a densi [ uQrfe bt | east 0.05 gallons per mnute per square feet to each of

the mnimumquantity of residential fire sprinklers. 21. A nethod

conprising: identifying of fire protection information for a residenti al

dwel | i it
welting 1'§.m Tﬁcse method of claim 18, wherein the specifying comprises providing a

density of at least 0.1 gallons per minute per square feet.

20. The method of claim 18, wherein the specifying comprises providing a
density of at least 0.05 gallons per minute per square feet to each of the

minimum quantity of residential fire sprinklers.

21. A method comprising:

identifying of fire protection information for a residential dwelling unit as
defined in the 2002 National Fire Protection Association Standards 13, 13D, and
13R, the fire protection information including:

at least one type of residential fire sprinkler for each of the plurality of
protected areas including a rated K-factor for the fire sprinkler, the residential
sprinkler being a type of at least one of vertically-oriented and horizontally-
oriented satisfying actual fire tests in accordance with UL 1626 (October 2003),

the actual fire test being performed in accordance with UL Standard 1626
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defined in the 2002 National Fire Protection Association Standards 13, 13D,
and 13R, the fire protection information including: at |east one type of
residential fire sprinkler for each of the plurality of protected areas
including a rated K-factor for the fire sprinkler, the residential

sprinkler being a type of at |east one of vertically-oriented and

hori zontal | y- oriented satisfying actual fire tests in accordance with UL
1626 (CQOctober 2003), the actual fire test being perforned in accordance
with UL Standard 1626 31 (Cctober 2003) for each type of residential fire
spri nkl eOctoblen #003) tfor each dgpes of aasidebital nfire psprinktereidciudingntraee destement

I ncl udi ng: roomwith nomnally eight feet generally horizontal or flat

cei ling %ﬁ@ﬁ being CEH‘eFdPﬁint%IF%‘,Q té‘?ﬁ%@&nent defining a

rect angul ar - sha r ' ' ; r ahils | I s whose
| ength are | o%ggbr%% ﬁgﬁﬁpﬁﬁfndalgnﬁéh%éﬁtq?n&glﬂy?@?h%ﬁ?%%eﬁ% gérlllt"ﬁdosg(ﬁal ly to
each of tsiroulptads furaitares dbenarrargdnsentt defininghiar dectanigdlashapadaicbgerageng
provided with. i r st openi wi.th 35 inches of, width and a,.secaond opening
b o a1 enddmgir] By RBERHE Bt walte WIS Jetitn MrpPradtafeR BETAB apar
over a fifegth dialbangeextend ditodenbiitt dach oF thd firdthdO¥esoridwai®ViBeage area
and a third spri nkl'l(tj}e{MQﬁrOXi mat e the second opening, the sinmulated furniture

i s ori enttisgd AR Sou g o9 poNideduwith pdlistsepaning withedeinghey o§ wWidtbund a

wood cCri : he auhej i | LSt

openi ng; éaﬁdfél)?g%&ﬁ@?%c%l\j%{ﬁéﬁﬁéﬁée%gca t@dt if%% ﬁgﬁfg?gaméaﬁ%é%ei l'ing

and 10 ispabed apadgeeahlfyst distantéd¢o previdoliqed distrilsetomnolvdrithe moceragee bei ng

|l ocated in the gegnetric center, of the room and three inches bel ow the

ceil i ng; €9 @Apdia fdt%'“#‘f‘%’@f%gﬁt% %F?%Iﬁ’e?n%ﬁrﬂ'%g'ﬁé?r%‘w@te furniture

verti cal liyopeh@al flaf JoHhogBRA! BliRjuratiort 86 T {dGeRBIamRLA
es I I e roma

three inc el ow the cerling an el ght inc I rst sprinkler

t he fi rstcribeené ngrner ohithgetnyverageareadieingdistal to thehfirskopeninged furniture,

[

t
fi i nkl . bei I di L f nd | nkl [
the firot test gt M meganeR odhe facaq FEAF meoes hofede e it dPed ot "
one- hal f jhcHesadragdraallly Hiondl theabhe Bbinkr;t he first opening, a third sprinkler i In

the first testing arrangement being |ocated three feet fromthe second wal
and four i nclReseoondthemeocpipimbeipgdesaigd in the geometric center of the room

and three inches below the ceiling;

obRd P wogeaat ed

n
he

a first of the fire testing arrangements being for a vertically-oriented type
sprinkler, a third thermocouple being located three inches below the ceiling and
eight inches from a first sprinkler in the first testing arrangement located nearest
the simulated furniture, the first sprinkier being located at a distance L from a
second sprinkler in the first testing arrangement so that the first sprinkler is
located at one-half L from the third wall with the first opening, a third sprinkier in
the first testing arrangement being located three feet from the second wall and
four inches from the second opening;

a second of the fire testing arrangements being for horizontally-oriented
type sprinklers, first and second sprinklers in the second testing arrangement
being mounted in the wall distal to the simulated furniture and spaced apart over
a distance W so that the first sprinkler in the second testing arrangement is
nearest the first opening and located at a distance of one-half W to the third wall
having the first opening, the second sprinkler being about nominally eight feet
from a third sprinkler mounted on the third wall, and a third thermocouple of the
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a second of the fire testing arrangenents being for horizontally-oriented
type sprinklers, first and second sprinklers in the second testing
arrangenent being nounted in the wall distal to the simulated furniture and
spaced apart over a distance Wso that the first sprinkler in the second
testing arrangenent is nearest the first opening and | ocated at a di stance

of one-half Wto the third wall having the first opening, the second
sprinkl er being about nomnally eight feet froma third sprinkler nounted
on the third wall, and a third thernocouple of the 32 second testing

arr angerr@éboh@rtémlnbcu‘raér@én@bmev‘etiddylo@afeais@lrédt|9radrd5\§s frofnSthesmtst Sidifkler of the
second testing arrangenent at a stance of one-half the width of the room

at t hr ee af fbaesecprd desting: aranpemenhial 3 distanceapti oaﬁéwéfuti\et width rfnibe above
the floor,,and ﬁ\ré%‘ugakt bee‘iéw thd Egpeggha][l?fe% sﬁa dclfa?t %&%s

horlzontaP?y orien prin sprln &r's of the
third fi ke flest iand arrangenent bei ng nounted |n the wal | proximal to the

simulated furniture art over a. distance al on e proxi mal
oml 1 5 T i B e 6 208 Bl g AU RN ISSRING 4o TEARIANIENRS HES! ooat od
direct| Y spfihRiers fffrﬁ@ﬁd’@eédrf@éprﬁfk[ér@'@f@ﬁe Hird fie tb@hr’iéj arr"aﬁ@éh‘éﬂt Beingngenent

at a distance of one-half the wdth of the room at three- inches Bel ow the
cei | i ng anourgied emtheawallqmeanmm the sinuited dbmitare aed sbaced apatiever a when

further ip . the cond,. and thirdg.t ng arr fire source
o1 gni ¢ St W Pbne JBE WP gl A1 TherteBhbBORF W0 udie Tstine

resi dent iztanigefrens Meintk | ®dated 'dWete actdbsafrommx tHEU MistedRinkée | dfviey thirdme  of
fifteen seconds of actuation of at |east one sprinkler, a predeterm ned

wat er f 1 d@sting arrapgernentat aodistange afr ee-half itheiwidtmel Sisireeim @b iiveeat ur e
”Easuredﬁ% egﬁelogﬁﬁﬁ; ef’ﬁﬁg &y rsdféé? AP SRURBtet GndtfeiS a g@géy‘ tlf[?(% ff%% al to 600

degr ees maxi Mum T enperature neasur e ird
t her mocowgtereino be | ess than or equal to 200 degrees F. and Iess t han or
equal to 130 degree on of nore than two

m nutes, the naxi ﬁﬂ‘fﬂe;egh'%é?a ﬂh@cﬂgt}aléggg %iﬂ d testing afrARISHERSpPe bei ng
e SLcoRRR RSV SeqiBgted iy Y ST o6 a0t o ot o
having a rdmdenttaldrreoefprmmws rovider i a rRakimuwmywatet delivery time of fifteen
seconds of actuation of at least one sprinkler, a predetermined water flow rate
over the covérage area to limit the maximum temperature measured by the
second and third thermocouples to less than or equal to 600 degrees Fahrenheit
(F), the maximum temperature measured by the third thermocouple to be less
than or equal to 200 degrees F. and less than or equal to 130 degrees F for any
continuous duration of more than two minutes, the maximum temperature
measured by the first thermocouple being less than or equal to 500 degrees F ;
a plurality of areas to be protected in the dwelling unit, each of the plurality
of design protection areas having a dimension of X by Y, wherein 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 to identify a
hydraulic demand for a wet pipe system based upon hydraulic demand design
criteria including a wet design area for the wet system designed under guidelines
set forth by at least one of 2002 National Fire Protection Association Standards

13, 13D and 13R so as to define a hydraulic demand for a dry pipe system
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from1l0 feet to 20 feet and Y is any value from 10 feet to 24 feet; and a
plurality of mininmumflow rates and residual pressures to identify a
hydraul ic demand for a wet pipe system based upon hydraulic demand design
criteria including a wet design area for the wet system desi gned under
guidelines set forth by at |east one of 2002 National Fire Protection
Associ ation Standards 13, 13D and 13R so as to define a hydraulic demand
for a dry pipe system 33 configured to protect the plurality of areas, the
hydraul i c demand of the dry system being the same as hydraul i c demand of

t he wet mioptiguedtienpraiect ther pkiralitg of arees, the tgdiaglic damgngiopeheedriydent i al

fire protection system having a dry desi areg based .on the fire

pr ot ecl?ti SHstent g?'ﬁét%i‘%ﬁa@&c% 'Eﬂ’é U|{°n emﬂ?@gﬂ@&%‘% PIPR AYSIPMy ﬁ@gdry pi pe system
is the same aglirbbtthgvat usiestidddesighaa afry tige resitentidl€firey piotsBtiodZsystdia net hod
of claim21, wherein identifying the fire protection information conprises

speci fyi Mgvig 2 dasdesiga arpathipsefgin B firg: protgctioy jafosmatien suply thtdheeach of
th d i i : . i t
type of (yBESLASLAR ey fibd o7aR Rind SaECh HRYwbiGedin W BLePEo. 00,

type of matipifengystémfire sprinkler from nomnally 4 to 6; (d) mnimmflow
rate per sprinkler; (e) pressure of fluid being supplied to the at |east one
type of residential fire sprinkler; and (f) tenperature at which the at

| east ool YPInaimEMRUARTHIAIR 21, Wiershi idBktifying. tAE rd Br@cticriintdfifatidRt hod of
claim 22, wherein specifying the type of céiling 1ncludes specitying at
| east oneoofprisegepecifing at least ond oftbe followisginred cei li ng, and the

east. on: shecifing at least o offéd faloviug ing. a L
pratect ] on’ aledhe LB EMERYe CEaar Ry 8 e PetHR Al or a4 Suar o 1 et

196 square fegﬁ); s%_é’cﬁ@g peuREsh aagttivo28BtheabRlcast oak; tygd bfrebrientidlefe; or 400
square feet. 24. The nethod of claim 23, wherein specifying the rated

K-factor sponWerses specifying a plurality of rated K-factors including
nom nal l'y 4 ar(\g) lated K-factor of the at least one type of residential fire sprinkler from

nominally 4 to 6;

(d) minimum flow rate per sprinkler;

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

(f) temperature at which the at least one type of residential fire sprinkler

activates.

23. The method of claim 22, wherein specifying the type of ceiling includes
specifying at least one of a generally flat, sloped or beamed ceiling, and the
identifying the fire protection information further includes specifying a protection
area measurement as including at least one of 144 square feet; 196 square feet;

256 square feet; 288 square feet; 320 square feet; or 400 square feet.

24. The method of claim 23, wherein specifying the rated K-factor comprises
specifying a plurality of rated K-factors including nominally 4 and 5.

25. The method of claim 24, wherein identifying the fire protection information

includes identifying the at least one type of residential fire sprinklers as
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25. The nethod of claim 24, wherein identifying the fire protection

i nformation includes identifying the at | east one type of residential fire
sprinklers as 34 | conprising a fire sprinkler selected froma group

consi sting of one of residential pendant sprinkler having a rated K-factor
of 5, sidewall sprinkler having a rated K-factor of 4, and conbi nations
thereof. 26. The nethod of claim?25, wherein identifying the fire protection
information includes identifying the mninumflow rate conprises a
plurality of flowrates for a residential pendent type sprinkler with a

rat ed K- tcenipasingfa firespvitdkiercselected édnt @ gratip Iceasmtinglef dng giirpsideftidl he

networ k of pipes | e of thep ralit ction areas having
2hort s oneabeRarRisT Havie: faelrkiactpt bt 8t sbegafl 3erBer Bavngcniates r un. ¢ ne
plural it y ftdrlopW, 5@@ esmbiHatieAs ceragpout 15 gal lons per minute for a
protected area of "about 144, 196, or 256 square feet; about 17 gallons per

m nute for a protected area of about 324 square feet; or about 20 gallons

t d f ahqut,..400 feet. 2 Th t hod of
P 26 260,01 be BB B elimeEs e RS FEMR Rrdiilan BorilEnaes ©
i denti fyllritﬂbdé%ﬁdéhtif?/lﬁgrfhé g1 ih §loRORRY c@ﬁﬁrlﬁeéﬂé bf@élﬁt&lbf abwirbtay fophes for a
residential sidewal e sprinkler with a rated K-factor of 4.2 when

connect edeal@ent@d pﬁ@@%mt tmm SHF‘Wﬁf yih gf rateth Krfét:t% ok 4 Whepoonpacteddoof t he

ol ural 1ty adhi e Hoe20HR: nélfor L EAkds i 8 drae by BPLUGRAY 2bou

at | east m nut’e ar ea squar e

f eet; ab(pmteeﬂiod apesls Hﬁm@lal hxmzqmwl agilimgt with faomaainpurat szt efitves @ches about
196 or 256 are f | east ons m nut e, for

ot oot SpoLiall ob furh St plusagy o law s s drcugRa Abaut 1558 L PSHEINE T ons per
m nute fqgr a SQHA e T, thod of
claim 25fé ﬂﬁéﬁ%%ﬁg’ﬁb@?ﬁg%hgggl Pgég?ot ect’h?é%&l rr?PgraﬁngﬁIOHg | udes

i dent i f yinmgutehter ra protected |area radtabonib 32 spare feetuoalaboyt @0 Qalkwwsrrwres for a

residential ndent tt ¥lp§ sgri rtnlébertmp;h a rﬁt (?d K-factor of 4.2 when
connect ed"f'y*® '8t 2 PEYSEEG ﬁlpy ?%e SQYEe fitwor k of pi pes in one of the
plurality of design protection areas having a horizontal ceiling with a

maxi mum rise of two inches per foot of run, the plurality of flow rates
i ncl udi n@7abodhe Teethan a5 slaime25, wharein identifyingghe fise pealeeticningarmaiont 144,

196, or Z%uduabhtiflRgithe AMRMunt FlodA et BSmBRSes 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 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.

28. The method of claim 25, wherein identifying the fire protection information
includes identifying 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 horizontal ceiling with a maximum rise of two inches
per foot of run, the plurality of flow rates including about 13 gallons per minute for

a protected area of about 144, 196, or 256 square feet;, about 18 gallons per
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35 mnute for a protected area of about 324 square feet; or about 22 gallons
per mnute for a protected area of about 400 square feet. 29. The nethod of
claim 25, wherein identifying the fire protection information includes
identifying the mninumflow rate conprises a plurality of flowrates for a
residential pendent type sprinkler with a rated K-factor of 4.2 when
connected to at |east one dry pipe of the network of pipes in one of the
plurality of design protection areas having a sloped ceiling with a nmaxi num
rise of eight inches per foot of run, the plurality of flow rates including
about 17 mjaltechs approtedteditaced of aboupBd4 expuace featponfababbl? dalléns @8, or 256

square feet; gbout 19 | | ons r Inute for a protected area of about 324
square fggrgt,xtegpr 385‘3]%@3 aé%? Pf)ﬁgo‘f)te‘@o SAYAR geelt'or a protected area of about
400 square feet. 30. The nmethod of claim25, wherein identifying the fire

protection information includes identifying the mninumflow rate conprises
a plural 28y offhemagihed0é slaimor2S, whereiaddentifying the i pratectigneinfsmatikner s each

with ar - 2 0, ' | pes of the
et vor k. HRIosd88Ria 3he iUt Ron AR Ghfodsca PERARY b v TRsBbEES Ravi ng
a sl oped restdéritial) pahddntaypaxsprimkier witle aofated gifactor o€ Beswhen donnectedl toun, the

plurality of flow rates incl udi n% about 14 gall onséﬁer mnute for a

pr ot ect edt jgash ape dmyopipe 19athe1RRIWoR ob pipesyiiapre idhe Rivralityoot degiangal | ons
per m ”U&l)?oté@ﬁor@ar%ragtlﬁ‘?/frf’ggap ?{oﬁ%fig{e"?@ﬁhﬁh §3’ﬁax¢ig+ﬂ@{ ﬁsé%?teighﬂnchéf i hod of

specifying a residentia use I n ry pipesprink system
of a resifedrdfiran, theiglutadityi ofgflew pates atdluding fabootrpagatiens peaminidéiforeal i n one
or nore of the 2002 tional Fire. Protection Associatiqn,Standards 13, 13D,
and " 13RPRESHR a0k RN <ty 9By B0 230N SR et ARl 1§ OB Rtk er 1 of
i nstal | athifitel for 2 PRINQEY Hba RIfRBDUt 3DBSJURP et blabbut ©4SddlloRX gy being a
type of at |east one of vertically-oriented and horizontally-oriented
sat i sfyi mynuletfarnd proteetedeares of abawetcAl0auase igath UL 1626 (COct ober 2003), the
actual fire test being performed in accordance with UL Standard 1626
(Cctober 2003) and including a water delivery time of fifteen 36 seconds
f ol | owi n@0s pr IThé&Inesthad tof \cidima@b, fwitereiddbe itifpiag dhe fies pbebstattion infarmatispr i nkl er,
the tests including three tests each being performed [n an arrangenent
i ncl udi ndpcludes identifying the minimum flow rate comprises a plurality of flow ratesfor

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 protection 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.

31. A method of specifying a residential sprinkler for use in a dry pipe sprinkler
system of a residential unit having a plurality of compartments as defined in one
or more of the 2002 National Fire Protection Association Standards 13, 13D, and
13R, the method comprising:

providing a residential fire sprinkler for installation in a network of pipes,
the residential fire sprinkler being a type of at least one of vertically-oriented and
horizontally-oriented satisfying actual fire tests in accordance with UL 1626
(October 2003), the actual fire test being performed in accordance with UL

Standard 1626 (October 2003) and including a water delivery time of fifteen
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aroomwith a nomnally eight foot generally horizontal or flat ceiling and
sinmul ated furniture, the arrangenent defining a rectangul ar-shaped coverage
area with first and second parallel walls whose length are |longer than third
and fourth walls that extend orthogonally to each of the first and second
wall's, the third and fourth walls being provided with a first opening with
35 inches of wwdth and a second opening with 41 inches of wdth, the tests
i ncluding two sprinklers spaced apart over a first distance to provide
liquid distribution over the coverage area and a third sprinkler proximte
t he secorsécovmfoﬂgwmmepmhmw acmdatlburfo'r eacle types ob residéetihl ifine aprinkiehogonal

configuration s.to urroun crib, one corner of the
cover age%é‘f' geét&b‘é‘F Fqsgs 'P‘?'Pgtpeg’ﬁg'ﬂ?\é\gﬁ‘ a%afr?F‘g?mﬁﬁEWﬁ{S’g&%I e being
located 0.25 'a”@'%ﬁ?w"i’tﬁoé”ﬁom'ﬁa %ht”ﬂ)of’lggnér%"%'%?l?@ﬁaﬁbﬁﬂgf‘@élhbf fah@m the one
corner; a second thernocouple the geonetric center of the

room andimulates furolare, ttbeoavramn@@ltl defmmgaa‘ |recstanguﬂlat-hbamed eoversgeng
arrangenent s bei for a vertically- r|n a,third

her nocodtra 8 gt o sBetf™ hefelel Hale u e daratfere dPhodtgnahan P hBit i nohes
froma fifegth Swlis rthéteéxtleﬁd td?fhobbhélly tcﬁébcm@f Qe @mwked:&ﬁﬁmﬂs ngarest the
simulated furniture, the first sprinkler being |located at a di stance L from

a secondhlgq)anmmrﬁh wa"s heing providedswithg st epriung: Miths3p ineles o avidthr st
spri nkl era t%séé’ pr| n fl%% tr{g:hk?fJf%t!%ﬁ}et {é'sfsdm‘eﬁJdmeqﬂT‘le\M] éﬂﬂ(léﬂsmt

openi ng, rst arran el ng | ocated
t hr ee f eapatedapatioveeadirst dtejlahcarlml prdvide I|deh@rltbmtmn o\m thecondragpeni ng; a

second of the fire . testin arran? nts belngfor rlzongi\cL orlented
Uype spr i2ik? &nd.a fArdsPriphlbr RELHRPIS 1 ARIACORNIRg dhe SBHR e My
ar r angengatoricRRIdNG 4R oh8l EhigiRatlondsstaal tof eﬁé]%ll IsiHo8hEh Wé'ba' ture and

spaced apart over a distdnce Wso that the f|r t sprinkler 1n the second
testi ng aribaopenemer ioftheneavesage anea Heimg distgh émthegfirahdpéringit ed at a di stance

of one-half Wt e third II. havi.ng ~the. first ope the s
ot ikl or bei foftsh R TIRGRRE tgn AP 0t inchEs, b 3R thl YeinraRE  Birount ea
on the thh(fhiasvmﬂaéonaﬁilsldrom tHy o5k eb@erocoupl e of the 37 second testing

arrangenent being | ocat ed directly across fromthe first sprinkler of the
second testi n@ $H00RHJBaERRCOAIpIebeingtlesaied i thengeomaetriciaantsy eftthe geomne

and three inches below the ceiling;

a first of the fire testing arrangements being for a vertically-oriented type
sprinkler, a third thermocouple being located three inches below the ceiling and
eight inches from a first sprinkler in the first testing arrangement located nearest
the simulated furniture, the first sprinkler being located at a distance L from a
second sprinkler in the first testing arrangement so that the first sprinkler is
located at one-half L from the third wall with the first opening, a third sprinkler in
the first testing arrangement being located three feet from the second wall and
four inches from the second opening;

a second of the fire testing arrangements being for horizontally-oriented
type sprinklers, first and second sprinklers in the second testing arrangement
being mounted in the wall distal to the simulated furniture and spaced apart over
a distance W so that the first sprinkler in the second testing arrangement is
nearest the first opening and located at a distance of one-half W to the third wall
having the first opening, the second sprinkler being about nominally eight feet

from a third sprinkler mounted on the third wall, and a third thermocouple of the
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room at three inches belowthe ceiling and 5 feet and one-quarter inches
above the floor; and a third of the fire testing arrangenents being for
hori zontal l y-oriented type sprinklers, first and second sprinklers of the
third fire testing arrangenent being nounted in the wall proximal to the
simul ated furniture and spaced apart over a distance Wal ong the proxinal
wall, a third thernocouple of the third testing arrangenent being |ocated
directly across fromthe first sprinkler of the third testing arrangenent
at a distance of one-half the wwdth of the room at three inches below the
cei | i ng aedohd tedtingaarchryeenentddiry Idcatduediredtiyvacrosefrbhothe, firstvseriredler when
further i t}]he fir

t, second, and third testing,arran nts, a fire source
s i gni t & the sRcoBA kAl artaoemest & dhdistaness Of EBediRl hEoBAdth el
resi dentighmf bf fr @mdwé%ﬁde‘fomwbémn%aaa%ﬂ%b?aﬁum-q\géé% iﬁérﬁg e over the

coverage area to limt the maxi mum tenperature neasu by t second and
third thdhedlootjands to | ess than or equal to 600 degrees Fahrenheit (F), the

maxi num t enper at ur.e asured,by the third thernocouple.to be |le t han or
e 50 Gt o TRt BR1iBd 2afighMents b8 T RaEto Pl el Bisk "o,

cont i nuousprieikles, ifpst Aid BBEEhd SIBinKIS® dTithe! tifRd filchR st iaffafgb/iEpe baingr €
measured by the first thernocouple being | ess than or equal to 500 degrees F

. speci f yneintad iy the wall gepximay te Sisssinuiatedifumitureand sSppee@ APapravekRer , t he
type of gaillngi LRg: . ~LLady,..Sl o iyat .on: ther eof ;
spbci ryi ety A6hd T rowl wall, 2 fird BeHTGEaBbI of MR b I OO
speci fyi rmralgpmﬂr?lbding ]Ebcbcalled;idjrrecﬂy ms%ssofrbm ﬂra)tfiesttaﬂirik(tjerhdsfgtheeﬁiirdegt i al .
unit; an i dentifyin or the unit r esign .area.an r i ¢ deman
For the drsts BEaademEnt Bhacastassn o AReAbING RN o) i dog e biseor t ne
resi dent ijadhesS BEIOW<HRY Telifigtard & ¥ %hdd ofeldfaeRanéhddy dbavd ithe dRIRN

calculation for a wet systemhaving a wet design area designed under
gui del i neshegein forth by at |east one of 2002 National Fire Protection

fosoctatt on Syt Tn PRl debBl B8Rl bkl Saths RS,
syst em angbukdee igllighiResingacésrdaned witre ULr Btandiiré Me2s (Obwbep®03y thee wet
design area of the wet system )
residential fire sprinklers provide a predetermined water flow rate over the
coverage area to limit the maximum temperature measured by the second and
third thermocouples to less than or equal to 600 degrees Fahrenheit (F), the
maximum temperature measured by the third thermocouple to be less than or
equal to 200 degrees F. and less than or equal to 130 degrees F for any
continuous duration of more than two minutes, the maximum temperature
measured by the first thermocouple being less than or equal to 500 degrees F ;
specifying a type of ceiling consonant with the specified sprinkler, the type
of ceiling including: flat, sloped, beamed or a combination thereof;
specifying a coverage area for each type of ceiling specified, including
specifying a plurality of design areas to be protected in the residential unit; and
identifying for the unit a dry design area and hydraulic demand for the dry
pipe system based upon a minimum quantity and location of the residential
sprinklers that are used to determine a hydraulic demand calculation for a wet
system having a wet design area designed under guidelines set forth by at least
one of 2002 National Fire Protection Association Standards 13, 13D and 13R,
such that the hydraulic demand of the dry pipe system is the same as the
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32. The nethod of claim 31, wherein identifying the hydraulic demand

i ncl udes specifying at |east one of the follow ng: (a) spacing between two
or nore of the residential fire sprinkler; (b) rated K-factor of the at

| east one type of residential fire sprinkler from nomnally 4 to 6; (c)

m nimum flow rate per sprinkler; (e) pressure of fluid being supplied to the
at |l east one type of residential fire sprinkler; and (f) tenperature at
which the at | east one type of residential fire sprinkler activates. 33.
The net hod of claim 32, wherein specifying the type of ceiling and coverage
ar ea i nclhydesulispieendnd fogthe websyetdém eindahe arndasign anenbdf theadrydiystgnis | east
one of 144 square feet; 196 square feet; 256 square feet; 288 square feet;
320 squartBe sa@e;asdhe s desidiy areagéthe wet sy§Mpet hod of claim 32, wherein
providing the residential sprinkler includes providing a sprinkler selected
froma group consisting of one of residential pendant sprinkler having a
rated K-f3ct orThef nigthed defwaldims 31i, nikhenein Hdemtifging thet dwydradliecdemantd 4, and
conbi nati.ons thereoff. ??3 Trtle matfhﬁ)d f claim32, wherein identifying the
hydr aul i dn B%%Peﬁ' N é%aﬁ &8f9 #ﬁ f@o‘g"}ﬂ'ur ality of mnimumflow rates for
a residential (@espiRiig bétwrenIwbidtikh@e ofitfidiredidentiapfilé-dprkRir; of 4.9 when
connected to at |l east one dr ipe of the network of pipes in one of the

y. P . r B .
plurality of desiaed frigctariafdhe at deast wagitviee af residentahfisg spdnkleniowi th a
maxi mum rrio?\’ﬁn?l[yﬁig%j nches per foot of run, the plurality of flow rates
i ncl udi ng abou gallons per mnute for a protected area of about 144,
196, or 256 sddanimiment flovabatgtpet épaaktléons per minute for a protected area of
39 about 324 square feet; ar about 20 aIIan pier m nut e fOtI a_gperot ected
R '8 iRRicential

area of about® B@S§Hi?a?feﬂ‘fi€é¥-’t‘”93§¥‘pﬂ*' teet astgng pPg0

i denti fyif"pg\%})ﬁmgygpaul ic demand includes identifying a plurality of
mninmumflow rates for a residential sidewall type sprinkler with a rated

K-factor of 4.0 temperatorenatwbitht theaat leastsone typedoty rasigentiabfire hprimkdenor k of

pi pes 'na%%at%];. the plurality of protected areas, the plurality of

33. The method of claim 32, wherein specifying the type of ceiling and
coverage area includes specifying a protection area measurement including at
least one of 144 square feet; 196 square feet; 256 square feet; 288 square feet;
320 square feet; or 400 square feet.

34. The method of claim 32, wherein providing the residential sprinkler
includes providing a sprinkler selected from a group consisting of one of
residential pendant sprinkler having a rated K-factor of 5, sidewall sprinkler

having a rated K-factor of 4, and combinations thereof.

35. The method of claim 32, wherein identifying the hydraulic demand
includes identifying a plurality of minimum flow rates for a residential pendent
type sprinkler with a rated K-factor of 4.9 when connected to at least one dry pipe
of the network of pipes in one of the plurality of design protection areas having a
horizontal ceiling with a maximum rise of two inches per foot of run, the plurality
of flow rates including about 15 gallons per minute for a protected area of about

144, 196, or 256 square feet; about 17 gallons per minute for a protected area of
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flow rates including about at |east 12 gallons per mnute for a protected
area of about 144 square feet; about at |east 16 gallons per mnute for a
protected area of about 196 or 256 square feet; about at |east 19 gallons
per minute for a protected area of about 288 square feet; or about at |east
23 gallons per mnute for a protected area of about 320 square feet. 37.
The nmet hod of claim 32, wherein identifying the hydraulic demand i ncludes
identifying a plurality of mininumflow rates for a residential pendent

type sprinkler with a rated K-factor of 4.2 when connected to at |east one

dry pipe aplut 3228 diRiay® f&etolor RIbBES Zorq&lbﬂs YerthiRuRd ¥rad iproteefeddgiiador
protectlon areas having a horizontal ceiling with a maxi numrise of two

i nches peboubO sauargfeet he plurality of flow rates including about 13
gallons per mnute for a protected area of about 144, 196, or 256 square
feet; about 18 gallons per mnute for a protected area of about 324 square
feet; or 3outThe2 ngzthbdnef miaimmid2yt whémin ddemtifyiagt & aryeiaatmc debwand 400

square feet 8., The et ho f claim erejn jdenti th draulic
Ganand | | iR eTIBIRG & DALy B TR S et g fenine b S deyal
resi dent 't?ﬂ)e Qﬁﬂ%‘éﬂwnﬁ ¥ RSt KAV LET 4D Wheh donneeteld- tBaaQ‘lé’Jst ‘%e‘b‘rﬁ }Mé
connected to at | east one dry pipe of the network of pipes in one of the

pl ur al i t yofdhe chebivork gfrpipesin one@iféaaa;phmhtymgf arotettegecateas ﬂherpjumhtynofa maxi mum

boat 17 1 TateS FREFRS apbEP Rt Bagl 17 oelitfe Betbiltt ol b nrblediéd, Beidel "o, 550

squar e f effout 308Wquak Bl sivut Reledt NBIgallbAS per RiAteCoPd profete are#0 about
324 square feet; or about 24 gallons per minute for a protected area of

about 4omfs@fmte196e@f 25Gosquaie feet erpubratcieasinl S2galignsrrermintdatfof @ ng t he

hydr aul i fe%?#fj | [ fhiRWer ates for
two residentra %rgﬁg&f é{%%?%g%ﬁﬁ%rs eadu;l%lt l%%t%% dﬁll’&hg‘lﬁé‘{ nl"ﬁor of 4.2
when conrfeca@totectedespa of abeut 3R0/squiapefeatf t he network of pipes in one of

the plurality of design protection areas having a sloped ceiling with a
maxi mumri se of eight inches per foot of run, the plurality of flow rates

i ncl udi ng3Aabouthel 4n@Rbli0BF disim rBZnUi}vﬁeFe% |§eﬁt"f9fn§(3ttl'ﬂéj Wo?éuhc‘)fdeﬂ%dt 144,
196, or 256 square feet; or about 18 gallons pér mnute for a protected
area of dbdudes Mendifying @ phusality of mlmmum 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

horizontal ceiling with a maximum rise of two inches per foot of run, the plurality

of flow rates including about 13 gallons per minute for a protected area of about

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

about 324 square feet; or about 22 gallons per minute for a protected area of

about 400 square feet.

38. The method of claim 32, wherein identifying the hydraulic demand
includes identifying a plurality of minimum 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
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40. The nethod of claim 32, wherein identifying the hydraulic demand is
further based upon the type of ceiling specified such that identifying the
hydraul ic denmand incl udes specifying the nmaxi num spaci ng bet ween
residential sprinklers, a deflector to ceiling spacing for the residenti al
sprinklers and a flow rate with a residual pressure for the residenti al
sprinklers, the specifying a coverage area including specifying a nmaxi num
coverage area. 41. The nethod of claim 32, further conprising conmunicating
over a suitable nmediumincluding a conputer with a graphical user interface
such t hataydue 328" Qiiafé Met; DR BoLY PR MBHS IR Thinlite F&t & Fpbletiert Sred §Si gn
process. 42. The method of claim 32, wherein specifying a plurality of

desi gn arabeyt 460 speaierfeected in the unit includes specifying that each of
the areas defining a design protection area having a dinmension of X by Y,
wherein X is any value ranging fromabout 10 feet to about 20 feet and Y is
Sny val uag.aggiheg niethod ab(nlaimll(Bz‘f, ewhetein abentifying il@thy#&li%d@ﬁteﬂﬂd Ff
esigning a dry, pipe.residentja ire protectjon system ysin ydraulic
demand cr'P?'H??%'%F‘P@'%? Frﬁétyr%fsmwt‘ﬁbﬁo‘ﬁ’?t@ssfﬂ ‘MQI’%?'éi%’S‘/téqqeﬂ‘?PHﬁ%ted on 41
one or fabFi | i J ;

Fosi dent 1 17° SENBIEAC WM, £ AN Motol P48 W SH SR8, 1Bhef. 11 ow
and pr essdry pipasdofdhe pletwarki af pipes inameaoftthe ptusality of desigadrotectior acgasnor e of
the fire protectijon , st ndartgs the fi resfgrpt.eﬁ{ioH st an ards1= bei pg: 2002
Nat i onal VNG ElqRad FYINg WD & MANTBMSISMALPGEt Tshes BT 190l P8R Mehe net hod
conpr i si ngurafigt @frﬂ’dv{i“rétgsanclﬂﬂliﬁP rapsuE 13 alibs PBE mMingatfoPd Mbtecksd dratial fire
sprinklers nmeeting the approva requi renents of at |east one of the fire

protecti o¥f aha s196 @@ruébth gaurrel &ed; of @bpubdB PUEBE, pefomirute fop@ appr oved
for use in.) j i ! I.le protection systens for a piping

net wor k fé}f’r%e“\%'%% %%gﬂ??%#%ﬁl\;lé{ef%etpe fire sprinkler systemarranged to
protect the plurality of conpartnments as defined in one or nore of the fire

protection standards, the fire prot Bcti_on st n_dargs bei n 2002 Nati onal

Fire Protdti ohn@dBetios: phslainadeanierein idamtying el@!efaﬁﬁre dedsy 1 ni ng of
the m ni it I i ; ; i j B i ng based
upon hyd@ﬁ?@%&%ﬁ@? i tgﬁélyr‘ ?Eg'g'? gb%?éfﬁ%aﬁgﬁ is’dyesn? @r‘r']l‘ %?se?ﬁ neratlﬂ%under

gui del i nedersand f owctudesy speeifgipgl itbabineaxiinum pspeacitg | batvedeandeasiientiak t he
unit,

sprinklers, a deflector to ceiling spacing for the residential sprinklers and a flow
rate with a residual pressure for the residential sprinklers, the specifying a

coverage area including specifying a maximum coverage area.

41. The method of claim 32, further comprising communicating over a suitable
medium including a computer with a graphical user interface such that the

providing, specifying and identifying facilitate a design process.

42. The method of claim 32, wherein specifying a plurality of design areas to
be protected in the unit includes specifying that each of the areas defining a
design protection area having a dimension of X by Y, wherein X is any value
ranging from about 10 feet to about 20 feet and Y is any value ranging from
about 10 feet to about 24 feet.

43. A method of designing a dry pipe residential fire protection system using
hydraulic demand criteria of a wet pipe residential fire sprinkler system based on
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such that the specifying determ ning the m ni mum quantity includes:

determ ning a wet design area of the wet pipe fire sprinkler system

determ ning a nunber of sprinklers for the wet systemso as to conply wth
a sprinkler coverage requirenent for each conpartnent; determning a
hydraul i c demand for each conpartnent in the wet system including
determ ni ng the hi ghest hydraulic demand of the wet system determ ning
that the flow and pressure of the fluid supply source satisfies the highest
hydraul i ¢ demand of the wet system and specifying the m ninum quantity and

| ocati on aife beshatenfireaprotédt@ns§tahakider she dap s§etedt Hehef forf arrekitientaly system
havi ng a dry_desi_gn area that is the sane _as_ the wet design area of the wet
pi pe fi r ewgling,wnig haingta fiyidssupply source defined by a flow and pressure and a

plurality of compartments as defined in one or more of the fire protection
standards, the fire protection standards being: 2002 National Fire Protection
Association Standards 13, 13D, and 13R, the method comprising: determining a
minimum quantity and location of residential fire sprinklers meeting the approval
requirements of at least one of the fire protection standards including UL 1626
(October 2003), so as to be approved for use in wet pipe residential fire
protection systems for a piping network filled with water in a wet pipe fire
sprinkler system arranged to protect the plurality of compartments as defined in
one or more of the fire protection standards, the fire protection standards being:
2002 National Fire Protection Association Standards 13, 13D, and 13R, the
determining of the minimum quantity and location of the residentia!l sprinklers
being based upon hydraulic demand design criteria for the wet system designed
under guidelines set forth by the applicable fire protection standards for the unit,
such that the specifying determining the minimum quantity includes:

determining a wet design area of the wet pipe fire sprinkler system;

determining a number of sprinklers for the wet system so as to comply
with a sprinkler coverage requirement for each compartment;

determining a hydraulic demand for each compartment in the wet system
including determining the highest hydraulic demand of the wet system;

determining that the flow and pressure of the fluid supply source satisfies
the highest hydraulic demand of the wet system; and

specifying the minimum quantity and location of residential fire sprinklers,
as determined, for the dry system having a dry design area that is the same as
the wet design area of the wet pipe fire sprinkler system.
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