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B Fuel Classifications

Class A: Wood, paper, cloth, trash, plastics—
solids that are not metals.

P Class B: Flammable liquids—gasoline, oil,
2 grease, acetone. Includes flammable gases.

E Class C: Electrical—energized electrical
equipment. As long as it’s “plugged in.”

(g‘_ Class D: Metals—potassium, sodium, aluminum,
magnesium. Requires Metal-X, foam, and other
special extinguishing agents.

Class K: Cooking oils and fats.
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* Authority Having Jurisdiction (AH)J) :
29801 3 019 98 Lo Busdain duaiseall duowyll dg2dl

* Alarm check valve :
(el A3 (§ o 52) oluall Sloke] suume (9 coluall asa) plaiS &Sl o Jaoldl) doxll imy

EXHIBIT 81 Alarm Check Valve
with Gauge Above and Below.

2022 Automatic Sprinkler Systems Handbook

2 Automatic Sprinkler Systems Handbook 3.2.1
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* :Automatic sprinkler system

Oliyall (95) cpo slall 10 380 cslabW JarussS slally (3,5l dxdBa allas 9o &5lakill oluall cilisyo plas
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* Concealed space :
ALY Gl AbDg laiall Caiadl e S E1ya)1 92

* Carbon Dioxide *:
B & C 3ol slaby Cawling 14N )il uoge A& dossllly Oglll eods jl& 9o

* Dry Chemical 5:
P A8Lan O lagans &o pguwligd) Sl Sog PR3 guall Ol So Bale 8o Oloy> (e O9SSS B399 P
o) B8N 5 Jaatly ((J5SD1) sl polaial doglie 93] Lols dalasy

Dry Powder * ©:
D &yJ\ o @l slaby Pl C)b:\oji 8)0g) diud L,l& Ao dlge

* Fire Hydrant:
.;L&b}” ‘w.la‘_).> L}l G\AAU :X_{.?-)Léd‘ M\ OR DQAJ\ g,ou«d al,pj L;Q’

3 Sogadl Gl gl JJ51/1/1/4
4 NFPA 103.3.3

S>NFPA 103.3.4.1

5 NFPA 103.3.9
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* Flow Switch:
FAS, BMS 2Us o dluogs oy 5910 dyloniaal sl Bls] of aleasd oty S8 o 50

Fire Department Connection
Ll Sew )l Gl ol J) g3 W1 oleall olale] g LIS o0 (@120l A0 Iy (Sow oy (27
Al alaadl Wlalae] ASH (551,221 slaboy sleadl g ,3T plias (51 of colinlinl plas (§ dukeaSH oluoldl sdg3
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Horizontal Exit
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o Ol 5992 S anell (3 B3 (Sgitemall s (e Lnke dalais J] fire barrier @, 321> Jo>
[2021 ¢101] g Aol 3blially BloYl dikaie oo dsbarall oLy Gyl

High rise building

0ud Bl Jgmog) Sgiun 331 398 £23 oo ST oSl) B8 Galall iyl ad (19S5 (e - dBaLa) Jluall ?
[2021 <5000] .slaby!

“NFPA 143.3.5.1.1
8 NFPA 14 3.3.8.2
°NFPA 14 3.3.11
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* Listed!?:

duaadly Lad)l (olaisVl O3 dalud) U gibe dalaie Jud opo 8)giio da3B (3 daydell 9 dlgall of coliasll
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*Main Drain
ol Ao g8 Lal pusids pladdl el e 8392 gell (ooldl G pall Ao . gl B all 1

* Pressure restricting valve:

* Standpipe classes:
Class LI&II . cJily Lﬂ;wb d;}’\ &}Jl 3o Gobuall ey @yl Goluo ol L elabyl Aelas] &
a:«.wi).]‘ %U;)“ ‘aUa.! C)l.i.é 12
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SERWIFIERT]
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A9 Bl £ Juedl g Doy JB oy 9l crykall 51,391 By JgYI

381 U8 oy Lgalaswiw oluall g U (o0 40) duogs 1.5 pubolys wllae 494 pllas AV Ayl pllas -
(el BT Uy Jd (0 Lgalasis olaall (o sST 4sS g A (0 65) duogs 2.5 pablys <DUogg bl

10 Automatic Sprinkler Systems Handbook
1NFPA143.3.14
12 NFPA 14 .3.330
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* Tamper switch :

(Sodl d-g) 43,8 (§ HIAYI Lo o3 o I3 8,510 ke 09509 pumall e LSy piue JLyeS rlids
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6.1.2 Assembly. For requirements, see Chapter 16.

6.1.2.1% Definition — Assembly Occupancy. An occupancy (1)
used for a gathering of 50 or more persons for deliberation,
worship, entertainment, eating, drinking, amusement, await-
ing transportation, or similar uses; or (2) used as a special
amusement building, regardless of occupant load.

6.1.2.2 Other. (Reserved)

6.1.3 Educational. For requirements, see Chapter 17.

6.1.3.1* Definition — Educational Occupancy. An occupancy
used for educational purposes through the twelfth grade by
six or more persons for 4 or more hours per day or more than
12 hours per week.

NFPA 5000-2015 edition

Qe s e 6899 NFPA @ dxasdas) Glll ol zpdio Y A0 &S’ o sy 93 S 13] IS
13 LasY @libasly puyliedl Jodd duadatd! Gl Loty AST 5150 31,891 sae 0 13] colaost]

A.3.3.443.2 Assembly Occupancy. Assembly occupancies
might include the following:

(1) Armories

(2) Assembly halls

(3) Auditoriums

(4) Bowling lanes

(5) Club rooms

(6) College and university classrooms, 50 persons and over

A.3.3.443.3 Business Occupancy. Business occupancies include the following:
(1) Air traffic control towers (ATCTs)
(2) Ambulatory outpatient clinics

A.3.3.443.4 Day-Care Occupancy. Day-care occupancies include

the following:

(1) Adult day-care occupancies, except where part of a health

care occupancy

(2) Child day-care occupancies

(3) Day-care homes

(4) Kindergarten classes that are incidental to a child daycare occupancy
(5) Nursery schools

A.3.3.443.5 Detention and Correctional Occupancy. Detention
and correctional occupancies include the following:

(1) Adult and juvenile substance abuse centers

(2) Adult and juvenile work camps

A.3.3.443.6 Educational Occupancy. Educational occupancies include the following:
(1) Academies
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(2) Kindergartens
(3) Schools

A.3.3.443.7 Health Care Occupancy. Health care occupancies include the following:
(1) Ambulatory health care facilities

(2) Hospitals

(3) Limited care facilities

(4) Nursing homes

A.3.3.443.8 Industrial Occupancy. Industrial occupancies include the following:
(1) Dry cleaning plants

(2) Factories of all kinds

(3) Food processing plants

(4) Gas plants

(5) Hangars (for servicing/maintenance)

(6) Laundries

A.3.3.443.9 Mercantile Occupancy. Mercantile occupancies include the following:
(1) Auction rooms

(2) Department stores

(3) Drugstores

(4) Restaurants with fewer than 50 persons

(5) Shopping centers

(6) Supermarkets

A.3.3.443.13 Residential Occupancy. Residential occupancies are treated as separate
occupancies in this Code as follows:

(1) One- and two-family dwellings (Chapter 22)

(2) Lodging or rooming houses (Chapter 23)

(3) Hotels, motels, and dormitories (Chapter 24)

(4) Apartment buildings (Chapter 25)

A.3.3.443.15 Storage Occupancy. Storage occupancies include the following:
(1) Barns

(2) Bulk oil storage

(3) Cold storage

(4) Freight terminals

(5) Grain elevators

(6) Hangars (for storage only)

(7) Parking structures

(8) Truck and marine terminals

(9) Warehouses
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4.4 System Protection Area Limitations.

4.4.1 The maximum floor area on any one floor to be protec-
ted by sprinklers supplied by any one sprinkler system riser or
combined system riser shall be as follows:

(1) Light hazard — 52,000 ft* (4830 m*)
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A.4.3.2 Light hazard occupancies include occupancies having uses and conditions similar to
the following:

(1) Animal shelters

(2) Churches

(3) Clubs

A.4.3.3 Ordinary hazard (Group 1) occupancies include occupancies having uses and conditions
similar to the following:

(1) Automobile parking and showrooms

(2) Bakeries

(3) Beverage manufacturing

26 NFPA 13-4.3.2
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(4) Canneries

A.4.3.4 Ordinary hazard (Group 2) occupancies include occupancies having uses and conditions
similar to the following:

(1) Agricultural facilities

(2) Barns and stables

(3) Cereal mills

A.4.3.5 Extra hazard (Group 1) occupancies include occupancies having uses and conditions
similar to the following:

(1) Aircraft hangars (except as governed by NFPA 409)

(2) Combustible hydraulic fluid use areas

(3) Die casting

A.4.3.6 Extra hazard (Group 2) occupancies include occupancies having uses and conditions
similar to the following:

(1) Asphalt saturating

(2) Flammable liquids spraying
(3) Flow coating
(4)

Manufactured home

GLELE ) 22e aaai 523

955 & sl an) 2 olieall e bl e dadle gy iy 1 U Byslasil) Ay dposs
A Jglazdl e el olalal sue Hlos aiy o g lals,)l

Table 10.2.4.2.1(a) Protection Areas and Maximum Spacing of Standard Pendent and Upright Spray Sprinklers for Light Hazard

Mincimum
Protection Area Maximum Spacing
Construction Type System Type fit* m* Fit m
Noncombustible unobstructed Hydraulically ealenlated D95 o0 15 4.6
Noncombustible unobstructed Pipe schedule 200 I8 15 4.6
Noncombustible obstructed Hydraulically calculated 25 20 15 4.6
Noncombustible obstructed l’lpt~ schedule W0 18 15 4.6
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Table 10.2.4.2.1(b) Protection Areas and Maximum Spacing of
Standard Pendent and Upright Spray Sprinklers for Ordinary

Hazard
Maximum
Citiitriscdig System Protection Area Spar_"m.g
Type Type fi* m? fi m
All All 130 12 15 4.6

4ol 5_)3.]:::'J| A0 Con tb.‘é LSL? lgde wliali,l) ZP R L”S..\.” Oeddeeall 018 daslud) Jgludl k?l.c <l
@20 ol Of pasanll e iy el 539 (alay)l o Alus (ga8ls (As) Gl SN Blesl d>luwe 90 4
ALl Jglaad! (§ 89Sl Sgmall daadll oo JBT 095§ Lol Aiylog (As)

As ) Clua 38,k 6-3

The protection area of coverage of the sprinkler shall be established by multiplying
the S dimension by the L dimension, as follows:

A, =SXL

illustrates the various measurements that must be considered when determining
the S and L dimensions,

Determining
Area of Coverage for a
Sprinkler. "
& . . (
e 2%e———° * ]
PR \
b Branch line

° ° ° {
]

Sprinkler

for the S dimension, if two times A is greater than B, then two
times A is used as the S dimension. However, if B is greater than two times A, then B is used
as the S dimension.
IfAX2>B,thenAX2=S§
IfB>A X2 thenB=S§
for the L dimension, if D is greater than two times C, then D is used
as the L dimension, but if two times C is greater than D, then two times C is used as the L di-
mension.
IfCX2>D,thenCX2=L
IfD>C X2 thenD=L

PAS Cya e dsal *



Room ordinary Hazard
Q: what is maximum X?

R: the qustion is wrong

room is ubsafe for ordinary
hazard

Room ordinary Hazard
Q: what is maximum X?
R: maximum X=2m

40

As = 4.5%4.4

Room ordinary Hazard
Q: what is maximum X?
R: maximum X=2m

Room ordinary Hazard
Q: what is maximum Y?
R: the qustion is wrong

room is ubsafe for ordinary
hazard
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3000

Room ordinary Hazard
Q: what is maximum Y?
R: maximum Y = 2m

Standard Spray Sprinklers: 4ol CLELS I & 53 38 yha 7-3

slhall wlalinl sue 34Ty p 4.6 de pisall 3,31 Jsb eudl -1 jlatus Cabuw 3929 pde Al § *
Dol cliliy)l sue Cans e line divide Josl -2

el ) sl Ly Il (058 Aati gl 251 -3

s Uglansd dapLudl Bglasl (§ samall Johall e Sgaadll dluall doud Juol> o ;331 48,301 Jsb ol -4
2 4.6 Je s W p4.6 (30 ST dowsdill ol 08 13] Y] ;331 alidl (3 oghlaall olisliny)l

&Ll Jie line divide Josi-5

A9 ool (pe elldg LSl optiad B 48,301 (3 BukasT Lo Sl 08 0] -6

Wall or partition ~

(\ Y i L ) ) \ )
—4% sle-5>| le—s>{s o k—
C \J . \J -4 \J v/
Columns
Q. 2C"C @
m\ I\ ) ) g | e
F € -
i

C \ \J \J \J \J \J

A"\ _ =
@ Columns @
' I\ . L) Y
\ N/
N 'Y T ) ) ) O ‘




42
p 8%6 bolnl dases §yshas 45, 21 Jle

1-6/4.6 = 1.3 = 2 sprinklers

2-divide 6 into 4 parts (3 points)

3- keep 1st point and erase second one you will get 2 sprinklers with distance 3m
4- divide 20/3 bigger than 4.6 then divide 8/4.6=1.74 = 2 sprinklers

5- divide 8 into 4 parts (3 points)

6- keep 1st point and erase second one you will get 2 sprinklers with distance 4m

£ 9%6 Wolal dlawgis §yglas 48,2 12 Jle

1-6/4.6 = 1.3 = 2 sprinklers

2-divide 6 into 4 parts (3 points)

3- keep 1st point and erase second one you will get 2 sprinklers with distance 3m
4- divide 12/3 =4 then divide 9/4=2.25 = 3 sprinklers

5- divide 9 into 6 parts (5 points)

6- erase second & 4th point you will get 3 sprinklers with distance 3m

daa)l jblall 4.3 * 4.6 (i) Sguadll doluall Jubaiuns Jos ok 45l jlaius Chliw S99 Al 3 *

@ 233l GHlomall Sl o e 229 2.6%4.6 9 3%4 dlawginll Hboliel) daliseell Cdatunall (yo S0
Aoy ezl 0ds e dole 8yl 3Ty Autocad Jl gl § Jaius layer e cdldatuall 0da Jos Juads
USHUIFEL RE T-h RUEPEIIVIPIIEY

dalail @3 wlalinyl @3 CanSHl e o5 BsLoYl aj gl Ty 38 jlatune Chw 3929 Al (§ &Sl Blelye ao
sl Ll

iolalaJl auies Lie L;SH kﬂ;—lpg *

27 =Ll aels *
ool i) el &Ld) Jolaadl (§ 85Sdall @udl! jolnts M o oyl dbluno (gl -

18 ¢y g2 e doliwe (9adl Ciai Jaslodly ity 3T o 8Ll j9lans VT oz 1 daSlondl (e A3lus (928 -
ST o Bl B (GHleall Kadl whliaedy p3 ddye yon Sic o) Gaer ¢ did 39290l Goliyly Lyl
Ul 0da § S09 £1.8 S9lanis i oy Iaslonlly ol H3T oy Alaall OF iy Mo £3.6 ald gl il
£2.3 Laslodlg sVl Gala)l o A8l (98T 09833 £4.6 cplinliny 3T (o L2 Zgeuue Blns (gl

Blun (a8l 0953 p3 dld Iy Juliy H3T o Blully 03 ludye dawgio Byghas I3 49,2 1,51 Jl

' £2 Dl 0 (3 Lslolly i)l s sacan

27 NFPA 13 10.2.5
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EXHIBIT 9.21 Sprinkler Deflector
Ceiling Location.

A
X

I<— Obstruction

!
b

P

X = position of the deflector below the ceiling
Y = position of the center of the sprinkler link below the ceiling

Z = measurement from the near edge of the obstruction to the
centerline of the sprinkler

NFPA 13 handbook ¢y 395l gLl JSCadl 230

o e

31l jall iy a3l 52 8-3

Wla| Sy Vg o 90 (e Al Hlans 131 sl a3 st 1 il oty 32 Caddl (§ (ol )l sl D> -
0,83 e I (@3lgall Jgur Blelye ao (g

{ Maximum

I* Ve . -

LS

]
B
i

[ Maximum

— 15 G ——d

st Wertical plane treated as wall
for sprinkler spacing

X = 36 in. (300 mm)
5 = maximum allowable distance
batwaan sprinklers

FIGURE 10.2.6.1.1.5(A) Vertical Change in Ceiling Elevation
Greater Than 36 in. {900 mm).

30 NFPA 13 2019 handbook
31 NFPA 13-10.2.7
32 NFPA 13-10.2.6.1.1.3
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L. 5 -]

1 hhnttsdls saoma

- X ekl e A

;51 Lif's-ﬂ'._‘f-*# dtyd dag W)

i X o= 36 (200 mm)
5 = maximum allowable distanca
batwesn sprinklers

FIGURE 10.2.6.1L1L5(B) Vertical Change in Ceiling
Elevation Less Than or Equal to 36 m. (4900 mm).
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V2222222222222

Ceiling

.

- A

V

Obstruction

Elevation View

FIGURE 10.2.7.2(a) Positioning of Sprinkler to Avoid
Obstruction to Discharge (SSU/SSP).

33 NFPA 13-10.2.7.3
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Table 10.2.7.2(b) Positioning of Sprinklers to Avoid
Obstructions to Discharge [Standard Spray Upright/Standard
Spray Pendent (SSU/SSP)]

Allowable Distance of

Distance from Sprinkler to Deflector Above Bottom of
Side of Obstruction (A) (mm) Obstruction (B) (mm)
Less than 300 0
300 or more 65 or less

450 or more 90 or less

adasi e 3 Bl 0550 OF b dimed ddasall Jod] ok @uB0 (3o J3T diye g Laslodl lgm 3l 0131 -
AEN]
(O

1S

-
- >

2222222

%

%

2 S Z Ceiling or roof
_

A

NN

No maximum

Obstruction
24 in. (600 mm)
maximum

No additional
protection is
required

Wall

AMIITTIITTas

FIGURE 10.2.7.2(c) Obstructions Against Walls (SSU/SSP).



47

.10.2.7.1.2b  Sadlblelys oty @uwB0 (o 4ST dsdyeg baslodl Hlgzs 33ladl O 131 -

I 222222222

Ceiling

Obstruction

D A

A>2(D-8in)+B
Wall [A= (D-200 mm) + B]
where: D = 30in. (750 mm)

LM

Elevation View
FIGURE 10.2.7.2(b) Obstruction Against Wall (SSU/SSP).
add daasll bl Guday $U110.2.7.2 SKadl (£l Gl Juate mes (290 hate @bl 08131 -

Ceiling or roof

Floor

FIGURE 10.2.7.3.2.1 Suspended or Floor-Mounted
Obstruction in Light Hazard Occupancies Only (SSU /SSP).
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Table 10.2.7.3.2.1(b) Suspended or Floor-Mounted
Obstructions in Light Hazard Occupancies Only (SSU/SSP)

Minimum Vertical Distance
Horizontal Distance (A) (mm) Below Deflector (B) (mm)

150 or less 75 or more
225 or less 100 or more

Ugllexr 9 10.2.7.2.1.3a Sl (£l 8aasYE Catudly (2396 e 351 06 131

¢ Jball Joawr o) 3l (5281 dad) OBlas] B e a5 Y ddluay 3315l (56 1ians lalis)l aupg o
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(0 600) diog) 24 dysllaall (Sgsmill d3lunall 0583 OF o (1)

(eI Jo) (gul)l ol (§ 3lgal) dxioly d3lus (5B Gandal G920 Y ()

D

d . e
L A

Obstruction

0

|A
| I
Plan View of Column
(Obstruction in vertical orientation)

Az3Cor3D
(Use dimension C or D, whichever is greater)

FIGURE 10.2.7.3.1.3(a) Minimum Distance from an
Obstruction in the Vertical Orientation (SSU/SSP).

Ceiling

Open web steel
or wood truss

A

\
.
o)

Elevation View of Truss
(Obstruction in horizontal orientation)

A=3Cor3D
A = 24 in. (600 mm)
(Use dimension C or D, whichever is greater)

FIGURE 10.2.7.3.1.3(b) Minimum Distance from an
Obstruction in the Horizontal Orientation (SSU/SSP).
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EXHIBIT 10.13 Two Scenarios

Where Unprotected Cefling Maximum volume 1000 ft (28 m3)
Pockets Would Be Permitted. /
—1 Minimum
‘836 in. __1oft@3m)
(&S00 mm) Fil ;.
O \ Q Q
QR sprinkler
Unprotected ceiling pockets
Cumulative volume 81000 ft2 (28 m3)

/ of all 3 celling pocksts \

B36in.
10 ft 10ft
(@900 Tﬂ) (<am) {<am)
(6} o) ]‘ el
Unprotected ceiling pockets

Vertical Shafts.36 duuiyl yslall -5
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Table 10.3.3.2.1 Protection Areas and Maximum Spacing (Standard Sidewall Spray Sprinkler)

Light Hazard Ordinary Hazard
Noncombustible Noncombustible
Combustible or Limited- Combustible or Limited-

Ceiling Combustible Ceiling Combustible
Finish Ceiling Finish Finish Ceiling Finish

Maximum distance along 14 [4.3] 14 [4.3] 10 [3.0] 10 [3.0]

the wall (S) (ft) [m]
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4in. (100 mm) ceiling distance v Y
maximum
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8 (00 meny maximum FIGURE A.10.3.5.1.3.3 Location Sidewalls with Respect

- - — - to Soffits — Sidewall Under Soffit.
FIGURE A.10.3.5.1.3.2 Location Sidewalls with Respect

to Soffits — Sidewall in Soffit.
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Table 11.2.2.1.2 Protection Areas and Maximum Spacing (Extended Coverage Upright and Pendent Spray Sprinklers)

Light Hazard Ordinary Hazard Extra Hazard High-Piled Storage

Protection Area Spgfing Protection Area Spadng Protection Area Spuinx Protection Area Sp;x'ing
Construction Type [ (m%)) Ift (m)] [t (m®)) [ft (m)] [f* (m?)) [ft (m)] [t (m?)] [ft (m)]

Unobstructed 100 (37) 20 (6.1) 100 (37) 20 (6.1)
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FIGURE A.27.2.4.1(a) Example of Hydraulically
Most Demanding Area.
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FIGURE A.27.2.4.1(b) Example of Hydraulically Most
Demanding Area for Various Piping Arrangements.



Table 27.5.2.2.1 Light Hazard Pipe Schedules
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el U waat 13-3

Copper
Steel in. mm

1 in. (25 mm) 2 sprinklers I in. 25 mim 2 sprinklers
1Y in. (32 mm) Fsprinklers 14 in. 32 mm dsprinklers
1Y in, (4 mm) 4 sprinklers 1%in. 40 mum 5 sprinklers
2in, (50 mm) L0 sprinklers 2in. 50 mm 12 sprinklers
24 in. (65 mm) S0 sprinklers 246 in. 65 mm 40 sprinklers
Jin, (80 mm) G sprinklers Jin. a0 mm G5 sprinklers
3% in. (90 mm) 100 sprinklers 3 in. 80 mm 115 sprinklers
4 i (100 mm) See Section 4.5 4 in. 1{H) mum See Section 4.5

Table 27.5.3.4 Ordinary Hazard Pipe Schedule
Steel Copper

lin, {25 mm)

1% in. (32 mm)
14 in. (40 mm)
2 in. (50 mm)
2% in, (65 mm)
3 in. (B0 mm)
A% in. (90 mm)

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

i (1O mum )
Hin. (125 mm)
6in. (150 mm)
8. (204 mm)

100 sprinklers
160 sprinklers
275 sprinklers
See Section 4.5

Iin. (25 mum)
1% in. (32 mm)
1% in, (40 mm)
2in (50 mm)
2% in, (65 mm)
Jin, (B0 mm)
A% in. (90 mm)
4 (100 mm)
5im. (125 mumn)
G im. (150 mmm)
B i, (200 )

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

115 sprinklers
1 80 sprinklers
500 sprinklers
See Sectnon 4.5

Table 27.5.5.5 Number of Sprinklers — Greater Than 12 f (3.7 m) Separations

Steel Copper
2% in, (A3 mm) 15 sprinklers 2% in. (B3 mm) 20 sprinklers
3in. (80 mm) 30 sprinklers Fin, (80 mm) 35 sprinklers
F¥in. (90 mm) 60 sprinklers ¥ in, (90 mn) 66 sprinklers
Mote: For other pipe and wbe sises, see Table 275,54,
Table 27.5.3.7 Number of Sprinklers Above and Below a Ceiling
Steel Copper

1 i (25 num)
1% in. (32 )
14 i, (40 o)
2 in, (50 1mumn)
2L, (65 mm)
3 in, (80 mm)

2sprinklers
4 sprinklers
7 sprinklers
15 sprinklers
A0 sprinklers
6 sprinklers

1 i (25 mum)
14 in. (52 mn}
14 in. (40 mm)
2 i, (510 rmn)
2% . (65 i)
Fin, (B0 mm)

2 sprinklers
4 sprinklers
T sprinklers
18 sprinklers
40 sprinklers
G5 sprinklers
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Maximum travel distance to a hose connection
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FIGURE A.7.3.2(a) Location of Hose Connections in
Stairwells.

FIGURE A.7.3.2(b) Location of
Hose Connections at Horizontal Exits.
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FIGURE A.7.3.2(c) Location of Hose Connections in Exit
Passageways.
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hose connection
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connection is 130 ft (39.7 m)
for unsprinklered

and 200 ft {61 m) for
NFPA 13 and MFPA 138

sprinklered buildings.

21 in. (65 mm Horizontal exit
hose connection I
e F5] |
L/j
Mo hose connection is

required on this side of
horizontal exit where distance
requirements are not
excesded on the other side.

215 in. (65 mm) L/ %
hose connection -
xh

FIGURE A.7.3.2.2.1 Location of Hose Connections at

Horizontal Exits and Stairwells.
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FIGURE 7.11.2.1 Drain Connection for System Riser.

Table 7.11.2.3 Sizing for Standpipe Drains

Standpipe Size Size of Drain Connection

Up to 2in. (50 mm) 7 in. (20 mm) or larger
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Table 18.4.5.2.1 Minimum Required Fire Flow and Flow Duration for Buildings

Fire Flow Area ft? (x 0.0929 for m?)
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1(443), 1(332), IV(2HH), (x 3.785 for | Duration
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48,301-59,000 24,201-33,200 17,401-21,300 12,601-15,400 7701-9400 2500
59,001-70,900 33,201-39,700 21,301-25,500 15,401-18,400 9401-11,300 2750
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Table 18.5.4.3 Maximum Fire Hydrant Fire Flow Capacity

Distance to Building® Maximum Capacity®
(ft) (m) (gpm) (L/min)
<250 <76 1500 5678
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FIGURE A.3.3.121(a) Typical Fire Hydrant Connection.
[25:Figure A.3.3.12(a)]
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FIGURE A.3.3.121(b) Flush-Type Hydrant. [25:Figure

A.3.3.12(b)]
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Actual inside diameter
= Factor

Schedule 40 steel pipe inside diameter
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Table 8.3.1.3 Equivalent Pipe Length Chart

Table 8.3.2.3 Hazen-Williams C Values

Fittings and Valves % in. n. 12 in.
45 degree elbow 1 . X7, 13
80 dugree 9 Pipe or Tube C Value ‘ o7

standard elbow T i

PEESRSE Unlined cast or ductile iron 100
Black steel (dry) 100
Black steel (wet) 120

Table 8.3.2.2 Adjustment Factors for C Values

Multiplying Factor C Value

0.713 100
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FIGURE 19.3.3.1.1 Density/Area Curves.
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1 This sprinkler is not in the selected area of operation.

FIGURE A.27.24.1(a) Example of Hydraulically Most
Demanding Area.



Calculated area Ay 12 ft | between sprinklers
-~

E(3.7m);
- R
1—X | x X X X ! X _
: : ron(sm)
) ¥ i ¥ ¥ ¥ y : ¥ between lines
I |
T (' X X X I X
o I I
I T -
4 X | X | X X X X
—_
A B C D E F
Notes:

1. For gridded systems, the extra sprinkler (or sprinklers) on branch
line 4 can be placed in any adjacent location from B to E at the
designer’s option.

2. For tree and looped systems, the extra sprinkler on line 4
should be placed closest to the cross main.

Assume a remote area of 1500 ft2 (139 m2) with sprinkler coverage of
120 ft2 (11.1 m?)

Design area
Area per sprinkler

Total sprinklers to calculate

2
_ 1500 (139 m?) _ 12.5, calculate 13
120 (11.1 m?)

Number of sprinklers on branch line =

Where:
A = design area
S = distance between sprinklers on branch line

1.2VA~
S

Number of sprinklers on branch line = 121— V1500 _ 3 g7

For Sl units, 1 ft = 0.3048 m; 1 ft2 = 0.0929 mZ2.

FIGURE A.27.2.4 Example of Determining the Number of
Sprinklers to Be Calculated.
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Total no. of sprinkler inside

calculated area = operation area / sprinkler protection area

Total no. of sprinklers = 1500 / (12 *10) = 12.5 = 13 sprinkler

rectangle length L=1.2 V opefation area

distance between sprinklers on branch line
=1.2V 1500/ 12 = 3.87 = 4 sprinkler
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Tank interior

1 Long-turn radius
e /

e D — o _I_ - Anti-vortex
) plate
) (minimum
-------------------------- . | \ 2D x2D)
i )

i
I
Minimum %D or l
6 in. whichever H
is greater I

l

/
Tank bottom

For Sl units, 1 in. = 25.4 mm.

FIGURE A.4.15.10 Anti-Vortex Plate Assembly.
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FIGURE A.4.15.6 Right and Wrong Pump Suctions.
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1 Aboveground suction tank 9 Horizontal split-case fire pump

2 Entrance elbow and square steel 10 Automatic air release
vortex plate with dimensions at 11 Discharge gauge
least twice the diameter of the 12 Reducing discharge tee
suction pipe. Distance above the 13 Discharge check valve
bottom of tank is one-half the 14 Relief valve (if required)
diameter of the suction pipe with 15 Supply pipe for fire protection
minimum of 6 in. (152 mm). system

3 Suction pipe 16 Drain valve or ball drip

4 Frostproof casing 17 Hose valve manifold with

5 Flexible couplings for strain relief hose valves

6 OS&Y gate valve (see 4.14.5 and 18 Pipe supports
A.4.14.5) 19 Indicating gate or indicating

7 Eccentric reducer butterfly valve

8 Suction gauge

FIGURE A.6.3.1(a) Horizontal Split-Case Fire Pump
Installation with Water Supply Under a Positive Head.
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FIGURE A.6.2 Pump Characteristics Curves.
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