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131: NFPA 13 Standard for the Installation of Sprinkler Systems (2002)
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3.6.3 52ULHH9H (Pre-Action System)
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111: NFPA 13 Standard for the Installation of Sprinkler Systems (2002)
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11: NFPA 13 Standard for the Installation of Sprinkler Systems (2002)
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3.7.5 aeUNAaoUIZUY (System Test Station)
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131: NFPA 13 Standard for the Installation of Sprinkler Systems (2002)
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6.2 Uz ANUBINIANURIAUINGS

Y o a 1 PR @
ﬂizmmmamﬂﬁumﬂmwm mmmumaaﬂ'lmﬂu 3 ‘]Jimﬂ“l/lﬂﬁﬂ ﬁﬁ]

= 4 . . = 1 dy =
6.2.1 Tmideulun1sueia (Sodium Bicarbonate Based) qIAUNUUISY

[

Uszansamlumsaumasnmnany Twiszmnn v (Class B) uag 1Wszinn a (Class €) ua
v v Y '
Tagi 11 azlslumsaumasnmanminiunldlumsiszneveinis

Y

6.2.2 Tilumaiden (Potassium Based) @15aNALINWAsenNUUAMaNIIA 11

q

msaumnasd iy lWiszmnn v (Class B) uaz 1Wiszian a (Class ©) ladningu Tam@ew-

Tumsvoua
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6.2.3 TuTuuenTauieuneoema (Mono Ammonium Phosphate) H30i38n31
TR UINauo U a9R (ABC Multi-Purpose Dry Chemical) thingdmsu Ivldszian

A (Class A) W5219n ¥ (Class B) ttaz 1152199 @ (Class ©) 16 Iz d UM Iauma

Y
Q/

o A Y A a Sloy 2 z 19 Y 1Y a
‘Ll13Juﬂi‘lﬂuﬂﬁﬂigﬂﬂU’OTﬁﬁmﬂ\‘imﬂ’fnfl]l,ﬂﬂﬂﬁqﬂll‘ﬁllcb’"l]lﬂ 53%%31%1%1uﬂ15ﬂﬂl,wa\1

Y

v [ 9
vgnsal Wihnilyamgailesnniziligunsal Tldhuaniudene1d

M3197 10 Aaauidvesssaumaaazlzan

o w A =\ = A Y
GRENT) Fornll g3l FONNTA
4
1 Tandon lumsveiua NaHCO, paATiuiansanas Tean
= g
2 Tueendon KHCO, MRS Purple K
4
lumsuea
= 4 = Y
3 Tluaendeou nao'lsa KCI MRS Super K
4 TaTuwon Tty (NH,) H,PO, HaALUEa ABC 130
Woanln ounilszass

117 NFPA 10 Standard for Portable Fire Extinguishers (2002)
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a 09/’ v o a A A 9 A [ a 9 < a ng 9
TuMsAAAIIAUINAU NN D (INIU LATOIAVIWAALVUADLUN) Asannaln

9 Y o ! dyd
Qﬂ@]ﬂ\iﬁﬁlmmﬂﬂ']ﬁu@lﬂ@ulﬂu@]@

v v
A AA o b4

Y
1. MIAAAIDIALINALLLIEDoNT1T M NI (Gross Weight) ity 18.14 A Tansuy
o o a 3 1 @ (Y [ g
4odouq) szdesihmsaanslidruungavesdegalumu 1.50 was (5 Wa) Tagiaainiiu

9
A v Y =

A Yy A o v A a o J
2. 11!ﬂ§i1!1/] 3 (INAIUDUVVUADUU) WHINUNNU 18.14 ﬂIﬁﬂﬁﬁJ (40 ‘].Ii’)l!ﬂ)

[

Y Y
vzfosnndalianuuaavenaga iy 1.00 was (3-12 W) Tagdaainiu

Q a U

o w iy 1 0 A o9y Y Yy ¥ o
3. 'ﬁ'n’ifl"ﬂﬂjﬂjﬁulﬂﬁ']ll'ﬁﬂﬂigﬂ’lﬂ'ﬁﬁ@@Qiﬂlﬂuqﬂﬁ’]mm']\?@uhlﬂ PEADININIT

4 Y 4
a Y Y J (% L] v 9 J a A =
mmiwmuawqmmmagqqmﬂﬁukluuaﬂﬂm 100 Yaaasg (4 19)

6.3 M31aenUszHNAIIAWNAS

Y
[ A

[ Y
TumsuueseAUsUas1I8d 1S UNUNA1NY Huazlinnuuanaeludivvesns

v Y
AAA A A a

v 2 Y dy A 1 Y 1 [ 4
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' Y [ Y v
6.3.1 dUATIBILAVAT (Low Hazard) Ao WunniFemasnausaniilvina lul
Y )
/52199 1 (ClassA) nnnsemasdmsylwisznn v (Class B)Tﬂmﬁammwm"lwﬁlLé”;i}zﬁmi

v o 1 o w Y A ] Y o ) o 3 v
qmm"lﬂiuamumwu FIUNNU UOUTYU ﬁ@\?ﬂi%iﬁJ UONTULLUD W@QWﬂiHIﬁQLLiﬂJLﬂuﬁu

H Y
aA

@ o A A dAda & a
6.3.2 ’f]u@i'lﬂ'igﬂﬂﬂ'nllﬂﬁ']\‘l (Ordinary Hazard) A® Wuﬂﬂul‘vﬂlwaﬁmﬂqu

H v Y
A o v o

1 dy 1 = d‘w
Uszann (Class A)ta v (Class) ¥INNINWUNDUATIYTSAVA LFU wunsulsemueoiniig

Y Y
A A Aav

A 4 A 9y & dy < o ¢ s & A @
NWUHNVIWBFAUA Wumﬁ’]u@niﬁ\i\ﬂumu']ﬂmﬂ NUNNWNIUIY ngmﬂﬂuﬂ NUNIDATDYUA

dludu

o Y . A tﬂy Ada v o« a 9
6.3.3 DUATIYICAUG (High Hazard) 19 WUNNUNITIANY NITNAA M3 1% ms

dy A Aa I o o 1 1 dy A o 9 dy ~
wer vaaromaInna sz n vag v \usuuun dredrauru wuniau il Wun
1 dyd' Qsldyd'wd Qwo’dyd'aacuo’lad 1
Fousn NUNUAAITUAT NUNTAUNUHIAN U NUNRIANAAN AN 1TU WAAT NITYL NTH
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5LIANUIAITALNAY Uszianvoln

(Fire Extinguishing Agents) (Fire Classification)

U f \|

(B) © (D)

v
)

1
Maasvoulasen lud (CO2)

Tvly (Foam) 1951 AFFF, AR-AFFF 15 ud

paadindengu Idunmdon

n
(A)
=\ 9 J -
HUANNUOUN1TE a9 (Multipurpose-ABC) Vv
naniinangulmdon lumsueiua Vv

< N <

Y o a ' [ 9
UNTAAUINAN %Y Halotron-1 Wuau

AIAVINAINIAY (Dry Powder) Vv

117 NFPA 10 Standard for Portable Fire Extinguishers (2002)

6.4 91N IALNAY (Fire Rating)

MIBMUADATINIAVINAIVOIDIFLINAWV V0D =TT NDIMINATDU
AUNIATFIUVDI Underwriter’s Laboratories Inc. (UL) Uszmaansgomin Taglianiiui
A A Y 9 o A A o 4 A 1 a Qy a
oo lailudinmsnagounionas JIUHAAN UNYAT NI TUIATOIRUINANHIFTAK
Adinde Asgnensens19gaaIng SN ATUN 1970 (WA, 2537) epnaunaiulu

o vAa Aa o 4 1 I o (] o @

WINPT YAANIATFIUNAANUNYAAHNTIUAITNN 14 1T UAIDIMIMNHUADATING
JuaUeIn I umaUuieae ansnii ludulvilsznn o (Class A) Tagnaaoudy'ld

d’d ! v
NUVHIRA N NU
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M3 12 a1 saUmaueItdumauuieden 1nilsznn n (Class A)

§amms swau vanindavesiu s x Sy S
Sumdees 3wl ANUIN(HANATX (%u) Tuusas s
1504 (GT:u) Uaamasxyaamag) (GT:u)
ALINAY
1-A 50 45 x 45 x 500 10 5
2-A 78 45 x 45 x 600 13 6
3-A 98 45 x 45 x 750 14 7
4-A 120 45 x 45 x 850 15 8
6-A 153 45 x 45 x 1000 17 9
10-A 209 45 x45x 1200 19 11
20-A 160 45 x45x 1500 101 15 'JN@]"I?JWﬁ"ILLﬂ‘U
Guuuga) 10 Memmrhnde
30-A 192 45 x 45 x 1850 101 18 M9 AL
Guanga) 12 nemumiind
40-A 224 45 x 45 x 2200 101 21 'J"I\Wnllﬁf!}TLLﬂ‘U
(Gf?uuuqﬂ) 14 13U

117 NFPA 10 Standard for Portable Fire Extinguishers (2002)

A d‘ (% a \
6.5 N5 NN TDIALINAINDUA NG

A v o a A A 9 o/ [ a o qu/ =
r411!'ﬂﬁl,?fli’)'ﬂﬂ\1S*"]‘]Jl,‘i/‘l’d\1Ll,‘]_l‘]J3Ji’]ﬂ’f)ﬁ'"l‘l’ii“]_l'ﬂTiﬂ“]_IL‘WZNﬂ‘]JUL‘I/\I‘]J?%LJ]‘I/I N UU IS

(% L a [ @ a v a 1
Waﬂlﬂﬂ!cﬂiuﬂTi'Wi]"liilﬂlﬁﬂﬂﬂ@]ﬁTﬂ”lﬁﬂ‘ULWﬁ\i (Fire Rating) vosnsaumasuaazlsunnay

4 v H
wunfemnsatimatlesiu saudszozvianniigasenindeaumaaaz i s1eazidon

J kY {
AN ﬁﬁﬂiﬂ@]i'ﬁ]ﬁ'ﬂ‘]ﬁlﬂiﬂﬂﬁ1§1\1ﬁ 15



68

M31990 13 ANV TUMSALINAINUITEAVUDIOUATIBLAaTTZAN

nannUa OUATY OUATY DUANTY
FLAVM sgau e JLAVYA
HATINTAVINAIVDY 1 D4 2-A 2-A 4-A

Y

Wunflosiumniigade 169 1,045 1519WAT 1,045 M51UNAT 1,045 A1519UAT
(11,250 M1519%0) (11,250 a3 1ue) (11,250 #1519%6)
FLILHNUINNGATEHIN 23 193 23 1493 23 1193

ADn4 (75 o) (75 o) (75 Yo

7117: NFPA 10 Standard for Portable Fire Extinguishers (2002)

M5197 14 0ATINTAVNAINUTLAVOUATIBUADZUTLHIN

AT INTALLNGY DUNTY DUNTY DUNTY
YDITIALINA TERUR szau e FEAUG
wyviledelszian n (M1319A9) (M13191UN ) (M131914A )
1A - - -
2A 557 280 -
3A 836 418 -
4A 1045 557 372
6A 1045 836 557
10A 1045 1045 930
20A 1045 1045 1045
30A 1045 1045 1045
40A 1045 1045 1045

117 NFPA 10 Standard for Portable Fire Extinguishers (2002)
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v Y i1
M3199 15 "ULH@LL'@%ﬂﬁ@]@ﬁ\i!ﬂ?ﬂ\iﬁﬂlﬂﬁ\iﬂizlﬂﬂ 4 (Class B)

Uszianvosiuisunie SATIMIGUINEITIG SzayMTAUnT DI UING
VOITIA VWAV V0D Mﬂﬁq@ (1U95)

eI 5B 9 (30 ¥a)
(Light Hazard Area) 10-B 15 (50 ¥
sgaviluna 10-B 9 (30 Vo)
(Ordinary Hazard Area) 20-B 15 (50 “V)!Gl)
FEAUYA 40-B 9 (30 ¢
(Extra Hazard Area) 80-B 15 (50 “I/)!SFI)

7117: NFPA 10 Standard for Portable Fire Extinguishers (2002)
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NSAIUIMIZUUHINIZDILHIALUNEY

Y

TUADUMITNITUDONULUTZUUNINTZYALNAL (sprinkler)

1.

2.

3.

a A 9 J =
nosananunms 19lse Testivosaarun

A59d0UI1eAZBALLVLYaUYD 8IS (Building details)

Y

a o [ dy d‘ 1 A d‘ 9
N UUNYTLANANVOUATIVVDINUNATOVATOILAAZ WU JFI1U (Hazard

class of the occupancy)

10.

11.

12.

13.

Y
N91581180n152ANVDIT LUV INTE81AVNEI(Type of System)
) tﬂy d‘ U 1 \ Q‘
AnsaniuiflesiugeganoszuuomuIuIA( System riser )

k4 [ Y
Ansaniufesiugeganeinsz 1181 @ LINGI(Protection area)

v
o w a

NWTUINIIATLHZHNGITAVDININTENUIAVINAI(Maximum spacing)
AUIUNITLIZHNTEHINNDHDY

AIUIUNITIUIUVOINDUDY(Branch lines)

o |l % g’ QU =\ 1 1] 1
AUIUMITTeZH VDB INTENeheumal lunaznedes

o o =%} :’ o a 3
AUIUHIDTUIUNINT WU IAUINAINIH LA

(-7 =%} :’ u =) 1 1

MUV AUKINTLIHIALINA UL VDI

a9vuIane lunuumlan
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14. INA UV UIVDINDLUIVIN (Cross main location)
15. IAINAWHUIVOINDNULUIAY( System riser )

16. l9uag 374 NFPA 13(Standard for the Installation of Sprinkler System) #3350

1 Y v
17. 19%m3M1uI9 Hydraulic calculation method te¥1U3naitazaNuduignde

U

Ay A qu A A S o a
T]G]ﬂ\?ﬂ’liﬂlﬁ]\?igﬂﬂlwacl"]fﬂigﬂ'ﬁ]llel,‘Llﬂ’li‘Wi]’]im’lﬂ]u’lﬂ"llﬂ\uﬂi@Qquu’lﬂﬂl‘waﬂ

BAR JOISTS
1-BEAMS — OR PURLINS —
/ /\ INSPECTOR'S
; |[ = ‘ TES}CON NECTION
HANGERS H Q: Q. _Q _qg_.Qav\ ajyr
PA
?,ERCED i : ! SRR S I _..- BRANCH LINES
D Q K D 0y { ALWAYS RUMN
EI;?BE’U z l ] ' J_ "~ 4, M{PERPENDICULAR
Q| & o1& . &]ltoearIOSTS
TRAPEEZE| () i ;v JE | nu -—dsa{— SPRINKLER
HANGER . I o ——T— -—=~1— CROSSMAIN
® . P O ® . O ér 1N
> " w— —, 5 03 RISER NIPPLE
E N I B > B ¢ ¢ N oM
@ l ¢ _ & O __I_ ¢ o Elélﬁ:éz%ON
® I ¢ ¢ | o |
D I Q__ . llta . D |
| @ I d _ -—L~ ¢ |
e i o VR 1 '1— O
i r 1 I i
} — +
ALARM VALVE j FEEDMAIN
SYSTEM RISER

v Y
MNN 26 NMTIANINTLUIA WAL 11U Branch Lines

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



| To supply

MW 27 NM5IA Sprinklers 111 Gridded system.

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)

To supply

NINT 28 M39A Sprinklers L1UU Looped System.

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)
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= A A o o a 3
MNN 29 Wu‘ﬂ’e’ﬂ‘ﬁ§Uﬂ15ﬂ1u3mﬂiu1ﬂ!u1u1ﬂq@
111: NFPA 13 Standard for the Installation of Sprinkler System (2002)
DENSITY, (L/MINIM?2
20 41 6.1 8.1 10.2 12.2 143 163
465
\‘ \\
[ N A
a 2 3 N N
2 a0 S s 57
- ' c
g \ <3 N
& \ A ‘\c’p, \‘9,.':
g —— 1 \g, \2 s :
Z 3000 L LY 1S N AW EER
e Z.
g \ e ?% ~ N 232
2500 <
2 = \ \
2000 ! \ \ 186
\ \ \
1500 139
0.05 0.10 015 020 025 0.30 0.35 0.40

DENSITY, GPM/SQ FT
FOR SI UNITS: 1 SQ FT = 0.0929 MZ; 1 GPM/SQ FT = 40.746 (L/MIN)/M?

i k2 ] 2
MNA 30 WUNHOULELANUHU U NINAVINGS (Area / Density Curves)

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)

AREA OF SPRINKLER OPERATION, M?
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v Y [ i
m519h 16 WunflesiugagaaoszDUNOMUILIAT (System Riser)

Uszianfiufinseunses ﬁ'yuﬁﬂmﬁuqaqﬂ
MINHA@ITIANAT)
Light Hazard 52,000 (4831)
Ordinary Hazard 52,000 (4831)
Extra Hazard
- Pipe Schedule 25,000 (2323)
- Hydraulic Calculation 40,000 (3716)

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)

v 4 v Y Y 1
Mms1ehi 17 Auidlesiugeganazszoziegegaaoiinsz e dDMEaweIiuing04nses

U521AN7 1 (Light Hazard)

Protection Area Spacing (maximum)
Construction Type System Type > N

Ft M ft m
Noncombustible obstructed Pipe schedule 200 18.6 15 4.6
and unobstructed and Hydraulically 225 20.9 15 4.6
combustibleunobstructed Calculated
Combustible obstructed All 168 15.6 15 4.6
Combustible with members All 130 12.1 15 4.6

Less than 3 ft on center

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)
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v Y [ 9y Y v
M5 18 Nuhiosiugegauazszeziegeganoiinszneinumasvesiuingonsoa

1521009 2 (Ordinary Hazard)

Protection Area Spacing (maximum)
Construction Type System Type . N
Ft M ft m
All All 130 12.1 15 4.6

111 NFPA 13 Standard for the Installation of Sprinkler System (2002)

v Y [ 9y Y v
M3 19 Nuhdestiugaganazszezvingeganoiiniznoidumavesiuiago

A5091524ANTN 3 (Extra Hazard)

Construction Protection Area Spacing (maximum)
System Type > >
Type Ft M ft m
All Pipe schedule 90 8.4 12 3.7

[In buildings with storage bays 25 ft (7.6 m)
wide, 12 ft 6 in. (3.8 m) shall be permitted]

All Hydraulically Calculated 100 9.3 12 3.7

. . [In buildings with storage bays 25 ft (7.6 m)
lated with density > 0.25
wide,12 ft 6 in. (3.8 m) shall be permitted]

All Hydraulically Calculated 130 12.1 15 4.6

lated with density < 0.25

117 NFPA 13 Standard for the Installation of Sprinkler System (2002)



M15199 20 Light Hazard Pipe Schedule

76

Steel

Copper

1 in
1 Vain
1Y2in
2 in
2% in
3in
3%in

4 in

2 sprinklers

3 sprinklers

5 sprinklers

10 sprinklers

30 sprinklers

60 sprinklers

100 sprinklers

See Section 5-2

I in
1 Yain
1Y in
2 in
2Y2in
3in
3% in

4 in

2 sprinklers

3 sprinklers

5 sprinklers

12 sprinklers

40 sprinklers

65 sprinklers

115 sprinklers

See Section 5-2

117 NFPA 13 Standard for the Installation of Sprinkler System (2002)

M1319% 21 Ordinary Hazard Pipe Schedule

Steel

Copper

1 in
1 Y in
1 %in
2 in
2 % in
3in
3%in
4 in
5in

6in

2 sprinklers
3 sprinklers
5 sprinklers
10 sprinklers
20 sprinklers
40 sprinklers
65 sprinklers
100 sprinklers
160 sprinklers

275 sprinklers

lin
1 Yin
1 %in
2 in
2 Y% in
3in
3%in
4 in
5in

6in

2 sprinklers
3 sprinklers
5 sprinklers
12 sprinklers
25 sprinklers
45 sprinklers
75 sprinklers
115 sprinklers
180 sprinklers

300 sprinklers

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)



M1319% 22 Extra Hazard Pipe Schedule

Steel Copper

1in 1 sprinklers 1 in 1 sprinklers
1 % in 2 sprinklers 1 % in 2 sprinklers
1 %in 5 sprinklers 1 %in 5 sprinklers

2 in 8 sprinklers 2 in 8 sprinklers
2% in 15 sprinklers 2 % in 20 sprinklers

3in 27 sprinklers 3in 30 sprinklers
3%in 40 sprinklers 3%in 45 sprinklers

4 in 55 sprinklers 4 in 65 sprinklers

5in 90 sprinklers 5in 100 sprinklers

6 in 150 sprinklers 6 in 170 sprinklers

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

M15199 23 Hazen-Williams C Values

Pipe or Tube C Value*
Unlined cast or ductile iron 100
Black steel (dry systems including preaction) 100
Black steel (wet systems including deluge) 120
Galvanized (all) 120
Plastic (listed) all 150
Cement lined cast or ductile iron 140
Copper tube or stainless steel 150
Asbestos cement 140
Concrete 140

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)



M13197 24 Equivalent Schedule 40 Steel Pipe Length Chart

78

Nominal Orifice Size

Nominal
0.5 125 15 2 25 3 35 4 6 10 12
K-factor . _ . . . . . . . . .
m m m mn mn m mn m m m m
45° elbow 1 2 2 3 3 30 4 7 113
90° standard elbow 1 3 4 s 6 7 8 10 14 18 22 27
90° long-tun elbow 0.5 2 2 3 4 5 5 6 9 13 16 18
Tee or cross
(flow turned 90°) 3 45 6 8 10 12 15 17 20 25 30 35 50 60
Butterfly valve - - - - - 6 7 10 - 12 9 10 12 19 21
Gaze valve - - - - - 1 1 1 1 2 2 3 4 5
Swing check* - - - 7 9 11 14 16 19 22 27 32 45 55 65
111: NFPA 13 Standard for the Installation of Sprinkler System (2002)
d‘ A 9 ] J [
A1519N 25 ﬂﬁlai’]ﬂ‘lJIHﬂLﬁLlNWﬂuEJﬂaNﬂTEJGlHEUQQ‘VI’E)
Schedule 40
Nominal Pipe Size Outside Diameter
(in) Inside Diameter Wall Thickness
in.
In. mm In. mm In. mm
Y%b 0.840 21.3 0.622 15.8 0.109 2.8
Yab 1.050 26.7 0.824 21.0 0.113 2.9
1 1.315 334 1.049 26.6 0.133 3.4
1% 1.660 42.2 1.380 35.1 0.140 3.6
1% 1.900 48.3 1.610 40.9 0.145 3.7
2 2.375 60.3 2.067 52.5 0.154 3.9
2% 2.875 73.0 2.469 62.7 0.203 52
3 3.500 88.9 3.068 77.9 0.216 5.5
3% 4.000 101.6 3.548 90.1 0.226 5.7
4 4.500 114.3 4.026 102.3 0.237 6.0
5 5.563 141.3 5.047 128.2 0.258 6.6
6 6.625 168.3 6.065 154.1 0.280 7.1
8 8.625 219.1 7.981 - 0.322 -
10 10.750  273.1 10.020 - 0.365 -
12 12.750 - 11.938 - 0.406 -

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)



M151397 26 Nominal Sprinkler Orifice Sizes

Nominal Orifice Size

Nominal K-factor

In mm
1.4 ', 6.4
1.9 " 8.0
2.8 A 9.5
42 iy 11.0
5.6 A 12.7
8.0 ", 13.5
11.2 A 15.9
14.0 g 19.0

117 NFPA 13 Standard for the Installation of Sprinkler System (2002)

Y
% 1 1

v Y [ v
M13197 27 AWHUIUEIRINTENPINALINEINAAAIOGIHTDEIUANGAVDIAINAYIN

Distance form Sprinklers to Maximum Allowable Distance
Side of Obstruction (A) Of Deflector above Bottom of
Obstruction (in.) (B)
Less than 1ft 0
1 ft to less than 1 ft 6 in. 215
1 ft 6 in. to less than 2 ft 316
2 fit to less than 2 ft 6 in. 5Y2
2 ft 6 in. to less than 3 ft 7%
3 ft to less than 3 ft 6 in. 915
3 ft 6 in. to less than 4 ft 12
4 ft to less than 4 ft 6 in. 14
4 ft 6 in. to less than 5 ft 16 Y2
5 ft and greater 18

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)
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Ceiling

VA

A

Obstruction

i

|

Elevation View

v Y [l 3
M 31 Wanszaehaumauieaamloaua NgaveIdInavg

111: NFPA 13 Standard for the Installation of Sprinkler System (2002)

Y o 1A us.l} v 3} o a o o o g Y {a :ll ]
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Minimum Vertical Distance

Horizontal Distance (A)
Below Deflector (in.) (B)

6 in. or less 3
More than 6 in. to 9 in. 4
More than 9 in. to 12 in. 6
More than 12 in. to 15 in. 8
More than 15 in. to 18 in. 9%
More than 18 in. to 24 in. 12%
More than 24 in. to 30 in. 15%
More than 30 in. 18

117 NFPA 13 Standard for the Installation of Sprinkler System (2002)
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117: NFPA 13 Standard for the Installation of Sprinkler System (2002)

A
TUABUNITAIUIN Hydraulic calculation method
Aa o zﬂy A 1 tﬂy A 9
1. N mUnNuNAsoUnsoaas N U 1% (Hazard class of the occupancy)

v v
2. 9NANUNUIUU(Density)bagWUN (Area of operation) 910 Area / Density
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4. ‘W%1if,mﬂWﬂuﬂ‘wuﬂhlﬂaﬂfm%miz‘uuﬁﬂu1(Hydraulicallymostdemanding area )
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5. ﬂ1u3ﬂ!ﬁ1ﬂ11!’314??’Jﬂigi]1€lu1ﬂ°lJLW€N‘VIi]gl,mﬂeluﬂu\?'ﬂﬁlﬂﬂﬂ
Y

o a o A Y A v Ay A Ay v
6. mmmw11]i3J1mumuaawqmmzm1muwuaﬂmqwﬁmmﬂﬁv

7. anarmusadeaniuluusasnedss



82

o tﬂy A o 1 o oy o Aa k4
ﬂ”lﬁﬂ']ll')ﬂ!WlWl‘ﬂ’f)\‘]ﬂH@]ﬂﬁ3ﬂ§$ﬂ18u1ﬂULWﬁQ (A) m"lﬂmﬂ

A=SxL (1)

Y [
A = fiuniloaduderiinszneidmumas (i, m)
Y
S = 5HTHINVOIHINTENWHIAVINAIUUNDEAIINY (ft, m)
Y
L = 52881 INU0IHINTZNO A UINAIUUN0d0aAaZNe (ft, m)

o o 1 ] . 9
NTATUIUIIUIUNDYDY(Number of Branch hne)m”lﬂinﬂ

Number of Branch line = (Width of bay) / (L__) 2)

max

e 1iilady

MIAUINTLETHVINTTIINA LN U U BgRBLAaz (L)W 1A9n

L = (Total width of bay) / (Number of branch lines) 3)
o o 4 09’ % =) 1 1 1 9}

NITATUHIUITUIUNINTS YU 'lﬂ‘ULWﬁQGlULL@]agﬂﬂﬂﬂﬂ (Sprinkler on branch lines) ﬁ']llﬂ N

Sprinkler on branch lines = (Total width of bay) / (Max. distance between sprinkler) (4)
o a oy 9

ﬂ”lﬁﬂ']u’)ﬂ!ﬂﬁﬂ”lﬂlu’] (Q) ﬁ']llﬂﬂ']ﬂ

Q = (Area of operation) x (Density) %)

A3AIUIAU L(length of the design area) mldan

L=(12)x Ja (6)

MIAIUIN N, (Number of sprinkler along the length of the design area) mldan

N.=(L,;,) /() (7
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=S

anuaugudelusz UL P “Vi'lulfgljmﬂ

U g

P =P + P, (®)

=

P = anuaugadeluszuune (psi, bar)

U g

P= anusiugayielurionoaninusadeaniu (psi, bar)

P, =anwaugydsluvioiiosnnmsnasuulasszdunnuga (psi, bar)

e

=S

MSRIUIUN Head Loss 30 ﬂ?WNﬁMﬁﬂJLﬁﬂiUlﬁuﬁﬂLﬁﬂﬂmﬂﬂﬁ!ﬂaﬂuigﬁﬂﬂ’ﬂu

U g

g9 amnson 1dnn

Head Loss (psi) = 0.433 x h x SG

P, (psi)=0.433 xhx SG 9)
h=3882ANUYN (ft)

SG = ANUDNINUNE (Specific Gravity)

Head Loss (Bars) = 0.098 x 1 x SG

P, (Bars) = 0.098 x & x SG (10)
h=328£ANNG (m)

SG = ANNDWINNIE (Specific Gravity)

=

Anuaugadesluneiiesnnusudeaniu ﬁ”liJﬁﬂﬁ"lu’JmﬁilIﬁQTﬂ

LT

P/.=pr (11)

[

P = ANUAUGUTOITBIINUTUTIANIUADH TN (psi/ft, bar/m)

L = A708125308952VUNG (ft, m)

]
= =)

Y ' 5 1 Y
mmﬂuammﬂmmmﬂum’?mﬂmumawﬁwmﬂmman ‘Viﬂﬂiﬂﬂ

U o

_ 4.52xQ®

p= Clep4e (12)



[

p = ANUAUGYFOIT0991NUT UFIAMIUAD TN UIBANINEGT (psi/ft)
4 a Qod = 1

C = duilse@nsusadoanuvodnio

O = 895115 I1a (gpm)

] 4 1
D = muwmé’umgfuanawmﬂumama (in)

_ 6.05xQ"*

- C 1.85 D 4.87

x10°

[

p= ﬂ:mJﬂuqtyLﬁmﬁaqfu1ﬂmqgf?‘fsmmu@iawﬁwﬁwmman (bar/m)

% a Qd = 1
C = duszansusudoamuueane
O = 875115 I1a (L/min)

] 4 1
D= "’Ulﬂﬂ!ﬁ%}uW']flfuflﬂa'l\‘]ﬂ']flﬁluel]@ﬂﬂﬂ (mm)

Y

o @ v o Jdo @ =1
ﬂ'lﬁﬂ'IU'Jmcl’ﬂfJ@lﬁ'lﬂWillWﬁ ANANUTUNUTOUANUAU 11?‘?]}@\31!

Q:Kx\/B

X |0

N——
)

K=

Jp

O = 875115 I1a (gpm, L/min)

K = dlsz@nd K-Factor vosgilnsalluszun wie szuuviola

p = AMUAY (psi, bar)

v o ' Y @ J
e ﬂ’nuﬁnwuﬁizmnamwmﬂwmmzmmauizmw 2 0 lﬂ ol
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