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Table (1)

NFBA13 2007 Edition indicates the maximum ceiling temperature, nominal operating temperature of the
sprinkler, color of the bulb or link and the temperature classification.

Maximum Temperature Temperature Color Code (with Glass Bulb
Ceiling Rating Classification Fusible Link) Color
Temperature

100°F / 38°C 135-170°F /57-77°C Ordinary Uncolored or Black Orange (135°F) or
Red (155°F)
150°F / 66°C 175-225°F /79-107°C Intermediate White Yellow (175°F) or
Green (200°F)
225°F /107°C 250-300°F /121-149°C High Blue Blue
300°F / 149°C 325-375°F /163-191°C Extra High Red Purple
375°F /191°C 400-475°F /204-246°C Very Extra High Green Black
475°F / 246°C 500-575°F /260-302°C Ultra High Orange Black
625°F /329°C 650°F /343°C Ultra High Orange Black
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Protection Area Limitations per sprinkler
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Sprinkler .
Operation

sprinkler

Operation area

Distribution pattern from a
standard spray sprinkler
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Table (2)
Protection Areas and Maximum Spacing (Standard Spray Upright/Standard Spray Pendent) for Light Hazard
Protection Area Spacing (maximum)

Construction Type System Type fil m?

Noncombustible obstructed and unobstructed Pipe schedule 200 18.6
and combustible unobstructed with members 3

ft or more on center

Nencombustible obstructed and unobstructed Hydraulically calculated

and combustible unobstructed with members 3

ft or more on center

Combustible obstructed with members 3 ft or

maore on center

Combustible obstructed or unobstructed with

members less than 3 ft on center

46
46

Unoccupied atties having combustible wood 8%« 13 24% % 46

joist or wood truss construction with members (minimum psi) (mintmum

less than 3 it on center with slopes having a 10% = 12 0.48 bar)

pitch of 4 in 12 or greater (minimum 20 psi) 3* =37
(minimum
1.34 bar)

*The smaller dimension shall be measured perpendicular to the slepe.
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Table (3)
Protection Areas and Maximum Spacing (Standard Spray Upright/Standard Spray Pendent) for Ordinary Hazard

Protection Area Spacing (maximum)

Construction Type System Type fi2 ft

All All 130 : 15

Table (4)
Protection Areas and Maximum Spacing (Standard Spray Upright/Standard Spray Pendent) for Extra Hazard

Protection Area Spacing (maximum)

Construction Type System Type fi2 m? ft m

All Pipe schedule %0 34 12 3.7
[In buildings with storage bays 23 ft (7.6 m) wide, 12 ft
6in. (3.8 m) shall be permitted]
Hydraulically calculated with density =025 3 12 37
[In buildings with storage bays 23 ft (7.6 m) wide, 12 ft
6in. (3.8 m) shall be permitted]

Hydraulically caleulated with density <023 3 2 13 46

Table (5)
Protection Areas and Maximum Spacing (Standard Sidewall Spray Sprinkler)

Light Hazard Ovrdinary Hazard
Combustible Finish Noncombustible or Combustible Finish Noncombustible or
Limited- Limited-
Combustible Finish Combustible Finish
Maximum distance along the wall (5) 14 ft 10 ft 10 ft
Mazximum room width (Z) 14 ft 10ft 10ft
Mavimum protection area 196 fi2 80 fi 100 f2
For STunits, 1 ft=103048 m; 1 f2 = 00829 m2.

L(AGN Jgaad) B ga Sl Jglaad) (el

Max. distance
Hazard System Type between sprinkler

Pipe schedule

Light hazard
Hydraulic

calculation

Ordinary hazard

Pipe schedule

Hydraulic

Extra hazard calculation with
density >= 0.25

Hydraulic
calculation with
density < 0.25
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- Maa dala il Bada
sl LI e oa 5 5l lully SY (S oY e JEY (il ) ) G 4dlse JBI ¥

OS5 G (e Al cilabiaall G JAIS iy Y Jladi¥) disd af e 25 Y Oadli ) G Ailue yS) ¥
olaally Lgiadaas o3 Y e ) b cllia

(Upright Sprinkler / Pendent Sprinkler) da L_;ﬁ *
(225 f17) (21 m? ) oo a6l Gald )l dhaail) dalie 3 1 V) oy

(196 f17) (18.2 m? ) e aalll (L U dpdaaill dalise 3y 35 V) any (Sidewall Spray Sprinkler) 4ls (& *

O sl s S5 Gl 0l 3 (Saall Flaall (e Gl sl Ale & ying Japy g8 jeas (8 Gaay (S
. sthall (Head) 2el) (axi Y 5 dbimaa () 585 4salls aladind ) a8y Jeall olai) pie

PROTECTION AREA LIMITATIONS PER
SPRINKLER

Light Hazard

Ordinary Hazard

Extra Hazard E

O L ) 58 gy (Al Adlasall i e 3 5V O g Dailall 5 LS ) () G adlsal) *
ALl Jglaall Bl il ) o)

laaall Jadily g8 a8 303 G a3 Al ge 3 ga g 4y g ie 5 Sl e (568

ISl a8 ) 0 gl g 4y Sizandl s 5 L slal) )55 () sle) a crang ped sl 4 Jpam 5 i ¥
allaall

Goad) ol 3 Lesiiadll sl ¥

(seamless black steel schedule 40) & &l ¢
Llsh dagale 1€ mas a4 sl

LS £ e (O

Pipe with seam Seamless pipe — Jldall Jd) )

Welding at Without any
pipe length welding at pipe
( plate rolled and length
welded to make
pipe )
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Sprinkler Operation Area:-

Celll Coe Y (Aa Baoa Gipaa vie QAL I (e a0 i L g dalins JBI L) e Ly a3 (S
CLaLE ) i g e Ly ya il © (5 585 dalisa (g8 (33 n o gan e 4l ual ey (5 LELE ) (4a
JJJL@J\@)LQQ‘\AM\oJA L”J;J’éj\.’_})a\‘)ﬁnv~ ﬁLum‘ska:\

HAZARD AREA (FT?) | AREA (M)
Light Hazard 1500
Ordinary Hazard 1500

1- Main line:

idlan 2l isall (53 530 (ol Tadl) 431 e 4y ye5 (e
2- Cross Main:

Ll (4wl o flad g 5 GLALE I 308 Al g g Al () dsills (o) Dok adl o 4dy 28 (Kaa
A il 533 53 il
3- Branch line:

LELE Y sdry g g ot ) Jadl) e D dla Jadl) o

= Fire Spinkler Head gnchtine —

Main Line —___ M Ful .
A ;
X ! 3 Autormatic
Riger T Sprinklers
\ - e

¥

— — g
ol " :
Flow Switch Central Station
Prbate . . ~—— Monitoring Panel = |nspectons
Fire Hydrant Main Drain - | Control Valve Test

#
p— !
L]

Fire Extinguither

Fire: sandce / Detectar Fire Dept. Connection (FD.C)

Chexk Valve
\ Poist Indicatosr Valve [PLV)
]

City )
valve .~ Public

ﬁ" Fire Hydrant
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olsally () ) ol piacc

Y il g 4d ma e AN obally (G pa S (6] azaal]

Hazard 5, sl Aa )05 (Sall danla 48 e e 2 -)

(coverage area per sprinkler ) 22a33 5 shall da )2 48 e Lulul e Y
. No of sprinkler 4siiuall GLILE I e Y

. Distance <Ll ) o adliall - ¢

. GPM 383l Jara 5 Lo ) 53 2 530 olaall 408 20

st Head -1

. Water tank <blill aas -V

. Size of pipe ! sall Lslaa -A

an 2 )3 el (aglll L) de ) o sl ds 5l Lk Ly ddlusall 5 ddiiieall ciLELE ) 220 3ya3 2
- il oy ddlosall Ji5 o shaal)

ST AU G20 Gl e 3pln oL o
Gl e 123t 3 panlly il

51 LSl LSW caliplf allas
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Hydraulic Calculation

Loz sl Jua 58 oy s Glallall (e dilaie 2adf 3ale () 5S35 Josdii Aalise | gl e clliaall o3y *

A Y i SV amy die azaall 53l ) (e e yind g da graae alail) JS () e @l 5 S 220 Jardil
e a3 130 Tanal) i Bas r IS Riallaa iy B (s LELE ) s

(6 s LS il Jimits J)s ) sl (ianas de sSaa (S1 53 58S (m g 5 438 ()5S Le sae apanal) *

dS o Gl g (B ) el ol sl g aal 5 S (8 (B ) g 585 a8 Slleaal) () Jaesy 5S35 %
i i sl S s sl sl 8 Ll )
_\a_.uﬂb}(:\;\.wai}ujsé}—operationareasé}—ﬁuﬂ\Gé)Q\)A&)\SQULL&)X\ Qe g_ﬂ.u;é*
GiLala ) dae 48yl b aay Ja ¢ (il Lgadainy 31 4alosall 5 Leale Jend o3 3 lel) 48 ae

D 058l SLALE ) axe s (S

# IN ROOM

No. of Sprinkler = Area of room / Area coverage per Sprinkler from table of hazard

Jsad) (e anl ol LS I Lgadaiy 300 Aalisal) / 48 53l Gl = 46 3l 3 cilils j)) sae

# IN OPERATION AREA

No. of total sprinkler to calculate = operation area / Area coverage per Sprinkler from table of hazard

Jsadl (e anl ol L5 I Lgadaiy 30 Aalisal) / apancil) dalie = 4IS0 cilila ) s

# IN WOREST AREA ;
operation area J) Gi sk (e Aabuw | s &Ll Branch J) (& @lila )l e Gl a3
_:2\.:\3&\ adaleal) d")j" oe

1.2VA
S

Number of Sprinkler on Branch line =

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

o6 i LaS clibally gl (Elite) s speaSily cililaad) a5
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E pl
200 xample

Ordinary hazard groupl
130£t*2001t =4d_jzll Aalise () 22 5 S0 2xal LIRS 2my

Solution
1- In room

Area of room = 130 X 200 = 26000 ft*
No of Sprinkler =26000 / 130 = 200 sprinkler

(6 i LS Ll 1) s clilisall (e oSUl g a5 5l (8 4 Jiaarad) o)
2- In operation area

Operation area/area coverage per sprinkler from table of hazard
=1500/130=11.54 ——12 sprinkler

O VY Ledeas (ol SV sasdl Ll 380 prasia aaed (o il die

2001t

v
i H Ry ks . 3 e
G e 8 g Y e el

sl B

// Elbow

—» 1 fi

Alarm Valve

tgithe system

T connection Gate Valve Elbow

GRS, Ve e Gl IS (1 Y e GLALE I 58 a3
a3 )Y = aa gl il 8 (il S (o Al 5 038 ) o=l OS (g i) *

a8 10 (5 g il g 3 el Clilisa (ga Lgia ST 22y gy 7 sanse Cililisall 2 *

3- Sprinkler in branch of worst area

1244
S

Number of sprinklers on branch line =

%
- % =3.57=4 sprinklers




| Tel: (002-01118336760) Laallye ariallae /(utiga B e il o |

Sl & 5l e Lgle Jsamal) (San 480 3 o sllaall ol ol Jina le J gl

Q gpm =29.83 C d* /P psi
Where:
d: Sprinkler Diameter in inch.
P psi = Ft (head) X 0.433
C: material of Sprinkler.

We have (C, d) are constant for sprinkler

So we get:

Q gpm =K /P psi

K: constant for sprinkler

NOMINAL ORIFICE SIZE PERCENT OF NOMINAL 1/2"
(IN) ORIFICE TYPE | K FACTOR DISCHARGE
1/4 Small 1.3-15 25

5/16 Small 1.8-2.0 333
3/8 Small 2.6-29 50
7/16 Small 4.0-44 75
Standard 53-58

17/32 Large 7.4-8.2

QLT AU K J) dad Gl jpiail) 3ala g plasll Cus (e dal g g 98 (e ST g el A CLELE ) *
s J el il a0 3) 0 s LILE M (o 58 (6T iy W 40 e B ey a5 LY
o » K d\uh&djw\e}m}%«bo)}ms K=5.65 d\@u)&j&)&uy‘wYJ\udws\

. AY) Cana 9 (5 A

O ale ) e ae (Ul G g5l e Gl ) ol s G (Gl yus Jaza sl slaa Jaiia a5y ¥ (LS AT 8%
Apall) JS5 lany (58 7.5 Psi oo J Y (L) Al G sl

Q=AXp
Where:-

Q: minimum flow required
A area of coverage
p: required density

aday AN (e Aalisall 5 2 el 48 jray @l g Tl AN IS (e p (e Jgeand) (Saall (e
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Density (mm/imin)
8.1 10.2

Area of sprinkler operation (fi=2)
Area of sprinkler operation (m=)

h
A\ 3

018 0.20 0.25
Density (gpmdft=)

bl Glwal
Ol 5 Loay) Kk s g yme Glapd) Jarse znal p ) 48 a0 2ny

Q gpm =K /P psi

el sl i (ulie S (g LS 1) a5y s Adals sl die Jasall e Jhans

Pipe Schedule

Ol bk Gk e pipe schedule e Jsia Jand Juasill & el By sk e 5 sl sall Ul aa g3 Y
Al 4als Lgad) LS &y 5 Glwd) OF B8 e 85 gl ) Jane (s g Bl CLALE 1) aes
- daladind (Sl (g

oyl Cile 5yl 3 -

Al el Jae ol g 3 g g0 g g pia =Y

Extra Hazard ge p2a3m ¥ -Y
Jal M}A MSJ}JA.}.@J\ Gllaall sale Qa3 gald e\..\;.:.w\ s L ol L;r‘ s d)\.\ﬂ\ e
Y ) it ) eladl Jlal kil sall calS
(250 psi) (17.2 bar ) haina saxiy o cam ¥ Aguladll o) pall Lnin (ol

Table 14.5.2.2.1 Light Hazard Pipe Schedules

Steel Copper
2 sprinklers i1, 2 sprinklers
3 sprinklers . 3 sprinklers
5 sprinklers Y3 I, 3 sprinklers
10 sprinklers i1, 12 sprinklers
30 sprinklers . 40 sprinklers
60 sprinklers 3. 65 sprinklers
100 sprintders 3% in. 113 sprinklers
See Section 8.2 i1, See Section 5.2

For ST units, 1 in. =254 mm.

(4831 m2) 5 (52000 Ft2) b leibans asii ) (Sl (4o Anbise il *
1) s Loy ol o ) I Anliadl a3 (L3 100 ) L3S ) sae Jom s 131
.Ordinary Hazard ) plaaiul g
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Table 14.5.3.4 Ordinary Hazard Pipe Schedule

Steel

Copper

2 sprinklers
3 sprinklers
3 sprinklers
10 sprinklers
20 sprinklers
40 sprinklers
63 sprinklers
100 sprintders
160 sprinklers
275 sprinklers
See Section 8.2

2 sprinklers
3 sprinklers
3 sprinklers
12 sprintders
25 sprinklers
45 sprinklers
75 sprintders
115 sprinklers
130 sprinklers
300 sprinkders
See Section 8.2

For ST units, 1. =234 mm.

Table A.14.5.4 Extra Hazard Pipe Schedule

Steel

Copper

1 spnnkler
2 sprinklers
5 sprinklers
§ sprinklers
15 sprinklers
27 sprinklers
40 sprintders
35 sprinklers
90 sprinkders
150 sprinklers

-1

.
A
3 in
4

5B B

1 sprinkler
2 sprinklers
3 sprinklers
8 sprinklers
20 sprinklers
30 sprinklers
45 sprinters
43 sprinklers

100 sprinklers
170 sprinklers

For 8L units, 1m. =254 mm.

.(2323 m2) 5125000 Ft2 o» Leibens a5 o) (Saal) (ha 4alise ool

Table 11.2.2.1 Water Supply Requirements for Pipe Schedule Sprinkler Systems

Occupancy Classification Minimum Residual Pressure
Required (psi)

Acceptable Flow at Base of Riser (Including
Hose Stream Allowance) (gpm)

Duration (minutes)

Light hazard 13
Ordinary hazard 20

300-750
3501500

Note: For 5 units, 1 gpm = 3.785 L/min; 1 psi=0.065% bar.

Table 11.2.3.1.1 Hose Stream Demand and Water Supply Duration Requirements for Hydraulically Calculated Systems

Occupancy Inside Hose (gpm)

Total Combined Inside and Outside
Hose (gpm)

Duration (minutes)

Light hazard 0, 50, or 100
Ordinary hazard 0, 30, or 100
Extra hazard 0, 30, or 100

100
230
300

30

For ST units, 1 gpm =3.783 L/min.
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xS Jlad e LI (0 e s gaslall g (il (13 ) saulall ansy 48T 5 (33 jall oLl Jany (g Jlad
JaSa p DlELE )Y e 28T (Y e s ) gl Jialls s Jsaadl LS 2" () 5S08 SLALS
IS Slhlaall @l glas
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(Residual pressure)
e Jeass closed system Lyl pipe schedule J) s kg5 ) sulall 30la 48 jaa Y
. hydraulic chart e Js3301-2 3, sulall friction loss
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-
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L.

\_‘
\"\
0
,:bi'
ot

4

x ] \
5

234 08E 81 M




| Tel: (002-01118336760) Laallue arlallie/utign ) i Lokl uends |

onSls gl (K ) galalily s Jo ghadl) daaly o g8 B ) guilall diameter J) go Q adalihy a1 1) ; dligala
B gualall kot
§ gl 51 pe adaliy ) 1 80 SIA Y Jaiaall 388 Slagl 31 el 5y suslally lall (i el Jana o J5ally
Al Uidaeti 5 Ja) ) J 53801 &3
Slaa g charts 2a o2 . dimensionless 4doba M J gom ol LAY OV ALad) (e chart Jee 23y S
psi I Lelisads ()t / (Jsk) 100ft & 0S8 Aal) 328 Jial) Josws e ddlisa
Ap=20 ft/100ft
0.434 x 20(3da Al (e dagdll) x 3 ) sulall J5ha .
Pfriclion = 100 = Ps1
CBJAUJ':’ Online LHLA:;}EJPJAZLAJLE'UQ" s aalayl QYJLMH&P)]\ Sy g
http:/www.engineeringtoolbox.com/hazen-williams-water-d_797.html

Uslaall 03 P& (e friction losses J) slua ¢Sa o

4.520'%
= (1857 487

Where

p = frictional resistance in psi per foot of pipe
Q = flow in gpm

C = friction loss coefficient

d = actual internal diameter of pipe in inches

Anliall dday Al aaataae (e m38 Aday AT o2a e i Al e UadY) friction loss in pipe Wass &S
Jadaa aa g S8 ilas g1l e Ll 5 ((closed or open system s 3 sulall Lgia & siiaall 8alall & 53 a1a7)
A eld ) Je [&2 osS ohdapda ¥ die il Je Joasi Prigig, 5 ) die baall geay Y
Qi2=ql+q2 penys2 de (S ez AN (Ll Jaae o Joass o 56l Gkl -f
Qepm = K VP psi Y- BJJ‘”L“‘H uJLJ,)““H Jaxa Q1—2
S 0 ) (g .8
Y mmg;méémﬁéj}uhﬂ J;Jaujdu_)‘aj Y-Y 3 sulall Chart of friction
¥ au Loszall . La
VoV o sulall Qus=Q0+q3 pens¥ 2o (AL ez JAN g s ) 1A 1
Vihis his o daan o8 (30 LS 3 gulall Joba 84 juia s £-Y 5 ) sudall Chart of friction
£aic Jaziall axd
£V 5 5ulall Q= Qa3+qd  penst e LN ez JAN @ cans (538 (1

13+65+1=205ft LGJJ.L.I@BAU:LM:A =
2T o= 8 _ke fitting <Iba
.J}:.._,J BESSA| wﬁ ,._x._m'_:l“ lj o LS q ols
CailS gl ol LS ¢ Sl J ghall Cound Fitting
fitting (888 5% 5o Zaale 3 ) 5ule
C—Lu.g} JL})‘JH Aladl et SIKEAY) u.o z-r:ﬂ_:
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Jlad LS JS._uc.q&p Glua N eladllia pal SGI Sl 8 Y
o)) Rpnsilly GPM Lipess 38 (555 Ui 5 Loyl Bk (5588 yhadll (i 5 5]
Sprinkler system

ik sale
Jan B paam dasd L3 Alega () oS5 SLELS ) fitting () Al

-2 48 shua g Ares ) g Jgaal) 7y

ojlail\(é‘)}%j:(\)é‘).l}md\ =)

Bl (A lIQ s LI (8 Slanll e g Sl Jase (V) @8 3 seall
Q = ({(inSpNo1 + {in SpNo 2

w&dm&&wﬁm\wmy‘)ﬁjdjhﬂ\wbhbw‘ﬂY\b‘)ww\u&m(i)eﬁ_)dj.eﬂ\
OB A e sy LeS STl W) Jii o yS Jakall 3 alial Uas 1306 4day A

Lal) 8 adlie s 38 5 el (o) 5l W) 5 lell ) SYT a5 (0) pB) 2 senll

48yl gall SR 6 ) gusal) il gl agilad) a8liall ¢ ASA) lage o 50 (T) ad) 3 ganl)

e JST 4y btV sas ol adlaal) Hlade ga : (V) a8 2 sanll

Al ) 9 48V ol gall &SI Jaziall 4ad ga Py Cus o glhaall Jaziall lada ga 1 (A) ad) 3 ganll
4l sall 8 285 Py 5 sl 5l sall 8 28lial) s P,

lede Jarin (Al apd )l aloleall 8 50 (V0) a8 2 saall

q=K\/F

K=5.65d o) pasiy g Sl 5l g Jlalagl s P J) 4dmey el L Jaall 2
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For Ordinary Hazard, Group (1), 1500 Ft’

Nozzle Flow | Pipe Pipe
Location in size | Fitting
gpm

pipe
length

Equiv.

Friction
losses psi

Pressure
summary

Normal
pressure

D=0.15

gpm
K=5.65

3

o L=1
F=0

C120

0.124

Pt=11.9

Pe =

Pf=1.6

=AX p=
130X0.15
=19.5
p=11.9

Pt=13.5

Pe =

=
5.65X
13.5%3=20
7

q:
5.65X
15.1%5=22

=
5.65X
16.8%9=23
2

{ g

q:
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tdgall b Al el ) -y

A e JBY s sdia s aal g =0 ) suldl ki puaik
13 imy Lganait Bnie T an 0¥ g eadll s e (ppilé )l oy adladd) a5 VY = g
NY=T J s
(5 3 4RSI 0 5 0 8 VT o = LS S Ly Jomy ) Aalsall 46 3ma5 g =A X p 051 (e ¥
5 3t Jhmall 4ad Ol aa ¢ 4 dadia aday Al e 3y 0,15 gpr/ft’
q=130X0.15=19.5 gpm.
SAY) () e il dad e deasi g = K X (P) ©F 0silal) 8 im sail s ¥
P=[19.5/5.65]*=11.9 psi.
£ (ssbi Land g ald (oAl Ha¥) (ELE N (e ladld) (G aBlaall o il sall £ s dualaldl aday jaldl (e *
SIS psi G lehisaiaiygad Ve e JSl o
30/100 X 0.433 =0.124 psi/ Ft
0.124 X 13 =1.6 psi
o Alal I o) sl b adlaall + J gV Gald ) aie Jaxaall (s gl BN GELE ) e Jaxazall o as
cpili Ll
Po=1.6+11.9=13.5psi
S ala ) die q ) Q 48 yme (Saall (pa S (ELE N e Jakaall 48 yeay *
q=>5.65X(13.5)> =20.7 gpm.
Q=20.7+19.5=40.2 gpm.
Vel LI e s A o e adiludl o ghadll ) Si ¥
bjbij\o.dh M&Sa)#\%bﬁjﬁa\mmg}ﬁu)&uﬁjw\u‘mJﬁ ¢ ngo‘,L&J\‘;*
a1y 38lie g5 2 T Uit ¢l iy T (s ALeSly Jodl onen GELE ) i Jaiecall 5 (o el s
LT =8 Ft o) axigJsaall (e pgad 28laall

Table 14.4.3.1.1 Equivalent Schedule 40 Steel Pipe Length Chart

Fittings and Valves Expressed in Equivalent Feet of Pipe

ittings and ¥4 in. Y4 in. 1in. 1% in. 1% in. 2in. 2% in 3in. 3% in 4 in. 5in.

Talves

5% elbow —

0® standard 1

lbow

0% long-tum 0.3

lbow

‘eg Of CrOSs 3

low tumed

0%)

tterfly valve — — —

rate valve — — — 1

wing check® — — 5 7 1%

For Slunits, 1in. =23 4 mm; 1 ft= 03048 m.
Note: Information on ¥z -in. pipe is included in this table only because it is allowed under 5.14.19.5 and §.14.19.4.
*Due to the variation in design of swing check valves, the pipe equivalents indicated in this table are considered average.

Table 14.4.3.2 C Value Multiplier black steel J & fitting J) 44 & shaal) Ganall CALA) 13
Value of C 100 130 140 150 dalaa 2 black steel s %’M\ Aadll il =
Multiplying factor 0.713 116 133 151 u‘m BTENIEWEN G—)M

Note: These factors are based upon the friction loss through 0 = ; ; dl:m
the fitting being independent of the C factor available to the Fltlll‘]g =90 lOI‘lg turn elbow 2 in. diameter ( copper ——

piping. ¢ =150 )
Equivalent length =3 x 1.51 =4.53 fi.
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p D&M\}ngs.é‘ .J;\_J..\;\jwu‘)&DJMQML»;?SL;J\PY\&JAS\}M0(55)0}):;!\‘53*
g A Qe g, p J s Gl sy (oAl) 5 Ll aal y GG (e ol Al sl g Al i g =254
(5 s Lo 5 () Al L g ol k) 48 e (0 Y (S

K=285.4/(254)"=16.95

dic Jazall du\_.u._u.u;_'\j\‘L_qoZaL”J;j\kd\Qﬁjd‘)i\bf&L\}M\u»ﬁ‘))ﬁingoJM\‘_,’j*
bl g al)

ﬁ%@\kd\@w@iﬂm\&)ﬂ\@\ymQ}\ﬂgM\Qd\jq d\jpd\u._ma_'\\/eﬁ_)ajbﬂ\&*
25" Sl ades I

Branch 3
Dia.=251n

T 0t

Lozl 33l H 5 gulall plad K5 a3

[

ﬁrealamdﬁaaﬁ\kﬂ\é&:ﬂgﬂd\@jcU’AJY\UZJ‘_A\:S" Lﬂ\édﬁﬁ@\%/\o#\é*
adasl g3 lall @85l Y1 gl 8 5 Pe Ll jedai GlliS 5 g 28liall Crunian ;390 & 5S 54l 50 pana g
i1 sl ot N a2l (s siese I s ) 05 giae (e Avallal

Pump ’

50 ft copper pipe

G V) it Sl el ¢ Jal b adliall Cani 9 43 5 0 shaall o
i O g (Al 5 40 sllaall dgallall Lads g Jsaad) ales (I llia s () 55 L g*

Q=260.4 gpm, P = 66.3 psi
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G a1 e oy 3al 5 ol S0 Adlie i Al £ o gl aigd el 5 ol ) B Y a1 iy
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Protection Areas and Maximum Sp ﬂl:illé (SSU/SSP)

Light Hazard

Protection
Area

i

Consiruction Type Spacing

(max.)

Noncormbustihle

obstructed and

unobstructed and

combustible

unobstructed 225

Clorebustble
obstructed 168

For 5T units: 1 2= 00020 2, | f = 03048 m.

Ondinary Hazand Exira Hazard High-Piled Siorage

Protection Spacing Protection Spacing Protection Spacing
Axea (max.) Area (max.) Area {max)

fi2 fit fi? 2 fi

15 100 12 100 12

15 100 12 100 12

pB 10 a il jall uyy ) O Allsa (el 055
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cand gl 5 el el ) Adaadll Aalie e Dareaill daloadl dacd; araal) Aalua 4 SLS jall 220 Ol a3
No. of sprinklers in design area = Ap / Ag, = 140/ 12=11.67 =» 12 Sprinkler Heads

—les a3y Design Density (Dy ) Asarasal) 4850 sant 5 e ) 5 dpapanadl) daliall apoad a5 o 2ay
Al sl e Baldl JSA e miaga s LS 5 e (il 2el 2ie 38
QSI' = ﬂalSp % Dd

[

(gpm) e 2a¥ 32 Jaea =Q,,
(%) Sisall Adaall dalea = Ag,
(gpm/ft”) dasanadll A8ESH = D

Q:=(12%328*3.28)*0.20
=129.1*0.20

=25.82 gpm
el WS e 0 aal e Jadal) Clasa oy 55 Ol 22l e B8l g
QSL = K J\IIPS[

(}}Si) »J"_?"‘ -‘“—‘" die laa.all »=P
A Jsaall e syaai a4 5 Nozzle Factor 4a sill oli= K

Sprinkler Inlet (inch) K
1/2 56-5.7
3/4 8

5.65 4l e Jabaall 341 21 & jlsall SLE pall ey )

11

S s Sal 54 5 (0.5 bar) 5 (7 psi ) o Ju Y oY) sasy &GN sl S5 o) cany 1Aka e

el o
Qst. = K VP,
P, = (Qst./ K)
= (25.82 / 5.65)

= 20.88 psi
(Db 1.4 ) adaill fpapaas S B I J s sl (o (3835 o J seaall Jaiia (3aukai o 3L oS JaaY

JElagdally oslla 0.40 ) Adlall 5 shadll dpapanal) A3SN o J geanll afpadad o 5300 Laial) g8 La 2 Jlgu
1] | e

@ Gl LN : . SO0 T Py e AW et 5B
(A A ey g ElS A g &_ﬁ_ﬂqvuﬁﬂguuawﬁaﬁaﬂq_ﬂa(&_yﬂﬁﬁ
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iy 38a) e JS A Haay il e SLKEAY] adlia Clua 0 Y 5 ) G EKia Y ailie sl Y
A Al — 1 Aslaa e @lld 5 sV gt piall 33l 5 st

&
=1

(psi/ft) M&iay1 s la i = P

(gpm) &@dll= Q

(inch) w20 sl il = D

Steel Lﬁ_;‘—}:.nh -,_hi....nj.l A .,__1_9__13‘}"5 Lgia &}MH sall d'&;‘}”l 3_;‘.“_':; R
VY« (55t Schedual 40

Jsdall Al Galay i el Jsdall pany 0 siB Lequ. s ilSall Jsdall (s 21y
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Equivalent Schedule 40 Steel Pipe Length Chart

Fittings and Valves Expressed in Equivalent Feet of Pipe
yin  Jyin  lin  Myin  Phpin 2 i i Ay din Sin

45 Ebow 1 F| 3
07 Standard elhow k| 4 12
90° Long tumn ebow ) F) 2

Tee or cross (Mow tarped 9079 i 25

Butterfly vabe -4
Crate vahve - - - - 1 2
Swing check® - 5 7 Fh

For 3 Undts; 1 in =254 mm; | ft=0304 m

"#.11.:111 ,_,TJ.‘.:LJ] uwu}ajll ,_.LALA.A\_’JG ,_J}.a_‘n.’l'l dSu 3 salall t}:ﬁ\_h\n:h

Value of C 100 130 | 140 | 150
Multiplying factor | 0.713 | 1.16 ] 1.33 | 1.51

sl bl b g e 2 Jakal) 2 8lie 5o ALK sl e JSAaE e peand) 2ay
Al Alslaal) jae GNSESY) A

Pressure Drop = P * Lequ.

-p U5 Y1 Aaudd bidal) adlia -

relall Jgac 35 e guad #_'m s adall Adalaall s gl Y| dagii Jadaall adlie Ol Al

Pressure Drop by Elevation=H / 10.28
Al el el Y o H S

DY oAl 5 ) el Gn el aflis sl

| iy JSI 5 oS 5p28 Y o il il g 3 gall (g il ) gl g 5 £ il Jshall oSS gl
A e 25,82 a5
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——%

Connection

—o—o

.
‘\;Tain Riser

Pumps
Room 15

16

P2 =P1+Py,

Pinia=F * Lequ

LI2=(4*328)ft+1ft +1IE=984+1+2= 16.12 ft
P=0.301 psi/ft

Parpi2=0.301 * 16.12 =4.85 psi
Jia 38 MU 57 psi e JB s 5

bl sale) 5 phdll 535 Al o) cang 7 psi e ST N HS1)

o Jsanll ) Al 2 Jazall e I a8lall gea ay ¥ o5 ) G Jadall 28lia 48 ja a3 o 2as Y1
:*31.‘1‘3"."...‘.5‘- -l'll" _—E

P2 = pl =+ pdrop]E
=20.88 +4.85
=25.73 psi
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ol WS ) i GRSyl A ¥ B gl i Jaaall sl S
Q2=5.65 * \ P2

=5.6.5*v25.73
= 28.66 gpm

Olmle s 5 Aelonie Jmaall 58 a8 ) 5 pall Ba03ll e ol Yl 8l 5 shall ) Y
RUCENS

SV e g2 BRI o 48 jma pe ¥ Bl 5 Y el O Jadall 28lie Gl oy ) ghadll iy Y
N5 ) Opdall e U8 (8l g sane oA Lagiu

Q23=28.66 + 25.82
=54.48 gpm

P2 =25.73 psi
P3 = P2 + Pgropsi
Paosis = Leg23 *P
P =0.22 psi/ft Calculated at 1 1/4 inch and 54.48 gpm
Leq23=9.84 ft
A 2 il e 5 o el kil 43 S 3o 1 g il 5 gl 8 S8 55 Y i adf e

Pdmp23= 90.84 *(0.22
= 2.165 psi

P3=25.73+2.165
=27.9 psi

Q3 =5.65*27.9
=29.84 gpm

P b8 e lall a3 580 5 GLCinY) adlie 2l 35 o8 gt ol 31 3l () oS adly s o8 ; AdaaSla

S i) i ) g3l Laa

b il lade (Sl Lgman iyt ¥ 9 ¥ 9 ) (8 pall (e JST 5 e ) S B 30U e Gl ama Y1
A Lall
Qa=Qi+Q2+ Qs
=84.32 gpm
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ledsh ¥ S el G s el laadl e A Akl G Jeay o sl lilia
(o) 1,2) bl a8 ) Jshudlaay g S aa g 5 (a8 A7) a0

Leqaa =4.86 +4 + 1 (from the table above)
=8.86 ft

Q4 =84.32 gpm
Pa=P3+ Paropas
Pdmpl—\ = LquA = PS,—\

Py = 0233 psi/ft
e SISiay ) adlia dlolaa Budaiy L)

Paoasn—0.233 * 886
= 2.06 psi

Py=2.06+27.9
=26.96 psi1

2> Q. =284.32 gpm @ P5=29.96 psi

S 5 llpall g3 e (A4 D, C B, A bshdll 5a K oS sadde Jpanlly jile 5
D, C 5B 5 A Ll aie aull (i gl Ja ghadll S (8
1

r 1] ] " 1 [ = o [ 1 - 1ok . ow .y vy e s o
= U peand sla o e _,_<. [EE|SUE. S W n._'._.:a_;.a." LHEg ) Al g J-’..a!;l — d‘_I_IL_f'EI ._..._.\g' a._n:'..mj Rl

TR s N o | o . 1 . % 1. = R | R 1 e a1
_._,i.i---‘z'ﬁ_l,_’n..as.;'_;'w.;," daala ad ‘e gaaddl Jale Do Laall 54::\4.._#54' adaill

:D5sC 5B sA 0e U8 G danall B 358 s (K
38t g 3l 5 (L) ),0) phad Jadll o GlSia) o dlie dllis B Adaiill U A Al e g s )l aie
: A alaal
Qs = 84.32 gpm (@ 29.96 psi
Pp=Px + Pynann

= *
PdropAB - LquB PAB

Lega =4 * 3.28=13.12 ft No fittings

Psp=0.233 @ 84.23 gpm and 1 1/2 inch diameter

Paropan = 13.12 * 0.233
= 3.06 psi
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Py =29.96+3.06
=33.02 psi

@Jﬁd_ﬂ'@z\ﬁ,*ra_ﬂinjéﬁgh J_wlé@fﬁlﬁﬁjq*q,q'i 5_31_...;__145:_....:1 2 ‘3...1..:::.1.‘_"1'.3.‘:35
S0P S S o SRR g L g ) DS P oY g il Bl Bl 61

A0 Alstaall M (e 13 23 jma Sy

Q-_\'ew = Q & J\'II (PT\'ew / P)

Prew J.u.l:i Jie ‘xﬂll.‘.- e Hﬁﬂl Laall jé‘::'jl 3A QNE\\' e

Q.\'ew =84.23 * '\'; (3302 / 2996)
=88.43 gpm

Qp =88.43 gpm

. Lt 1 - aa il . &1 g S s | P Ny O (11| (T '-i .
"_I_‘GS:._I::...‘:’LB j‘%.ﬂxl\—r;\_‘ﬁﬂdlitm;.ﬂvm.)‘j B &=al e e pall gy M aladin Fyaaa Ul

R EUETON I (|

Al C 3B Om Jual gl Jaaldly Ll 38l le Jgeanll a3 B Ladll 3803 5 A Ldll (3005 s ol oY
J&ﬂumgjcwghmkﬁ: J}.aaﬂ‘a::dB w|:=amdj\‘+u;jd&}'lag§'mu'm
D hallaall ja¥ Gl o (C haall e Gl jall ciliss ) C adadall

Qpc=88.43 +84.23
=172.66 gpm

Qc =84.32 gpm (@ 29.96 psi
=Pg + Paropac

= =
PdropBC . LquC PBC

Legge =4 *3.28=13.12 ft No fittings

Ppe=0.257 (@ 172.66 gpm and 2 inch diameter

PdrapBC =13.12 *0.257
= 3.37 psi

Pc=33.02 +3.37
=36.39 psi

Quew = 84.23 * V(36.39 / 29.96)
=092.83 gpm

Qc=92.83 gpm

Cj:l;ﬂéLnLlLiJaﬂ UquJ#jjﬂl K-
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D 5 C Ll g sl e Jseasll ls gdadll 45 U a8l dnas a1
Qcp=92.83 + 172.66
=265.49 gpm
Qp=84.32 gpm @ 29.96 psi
Pp= PC+Pd1'0pCD
Paropcn = Legen *Pep

Leqecp =4 *3.28=13.12 ft No fittings

Pep = 0.084 @ 265.49 gpm and 3 inch diameter

PdropCD =13.12 * 0.084
= 1.1 psi

Pp=36.39+ 1.1
=37.49 psi

Qnew = 84.23 *  (37.49 / 29.96)
=04.22 gpm

Qc=094.22 gpm

ST B e Tl e AL duial) s (S Jakal

8 A Gl sy

QTQTAL =0422 + 26549
=359.71 gpm

Pp=37.49 psi
dala k_s_.': »,_Ell ‘__aﬁ"_"'l %.A.....i.: Gy 3 __',-‘f' LW I s a ﬁ; ) ,a.-'....a.—xl' .__»..‘_-:é_ou'.ll U;SA: "LA,'.A ilaaMa
:Adjusted Design Density 43aall daraaill RS covs Lo gl 584 Sy aranadll

Dap =QroraL/ Ap

359.71/1500
gpm/ft”
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Vo Jolay sa 5231 Y e g3 gl o a5 VY ddaiil) ) D Al (e SR Y alia il oy oY)
gSae aa g g yie

Legpiz =13 * 3.28 + 7 ( from the table above, 1 elbow 90 deg.)
=42.64 ft

Pgroppiz = 0.149 psi/ft @ 359.71 gmp and 3 inch

Ppi3=0.149 * 42.64
= 6.35 psi

blaall e ladll 3aly ) s gdaad ol 5 (7 psi ) b el (e Ay 8 ekl 35 lual) o JaaY

P13 =37.49 + 6.35
=43.84 psi

1(359.71 gpm ) 5 5(3 1/2 inch ) sk Ao V€ 5 )Y adaiil) bl (V)
P14 = P53+ Parop13-14

= Ed
Paropis-14= Piaia ™ Legizia

Legiz-1a =15 m * 3.28 + 8 (from the table above , 1 elbow 90 deg.)
=572 1t

P34 =0.073 psi/ft @ 359.71 gpm and 3 1/2 inch

Pdmp13-l4 =0.073 *57.2
=4.18 psi

=48.02 psi

tu:)jj):m\\‘ﬁg}pﬂug}y\:}@M%Pm@%ﬂu\oli,‘aﬁm_ucjgs;allgm?:ﬂjglq

S BAN ARG o el e R g ) S ]
;T‘;\;\:.&JS}T:..zc_n.afu..aj“nggiﬁ?@agﬁﬁjglﬁ1@ﬂ1ﬁééﬂl

_[_')15 = P14 i Pdrop14-]5 + Pelevation

Pelevation = 5 /10.28 * 14.5 =7.05 psi

- o
Pdmp14-1‘5 = Pygirs * Legiceis

Leqig15=12m * 3.28 + 10 * 3 + 2%2 + 2%22 (from the table above , 1 elbow 90 deg.)
=3036+30+4+44
=117.36 ft
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P45 =0.0382 psi/ft @ 359.71 gpm and 4 inch

Pdr0p14-15 =0.0382 * 117.36
= 4.46 psi

P;5s=48.02 +4.46 + 7.05
= 59.53 psi

: 9n il > jie die o slhaall lazaall 1)
Ppump =59.53 psi

Ppiip = 4.11 bar

Q=1359.71 gpm
Aglathaall agdal Al g el el Jia slibaY) dalasty AT 3885 g dila) 2y | Alall <l yall aill 138
Qpump = 359.71 + 250 + 15
Ol dans e Jlad JS5 55 Y Led5S Cliluaall g Glalaall alal AN (3035 J sali oy ¥ Bl
Qpump = 624.71 gpm
Qpump = 2361.5 LPM

Qpump = 2.3615 m’ / min.

4.5345LASL(JL,J\;J}LQULAEBL.\}&:@;;ALL;&!m Jaad o 33U slaall ()5 jhe daas luan a1y
-Gl

Water Capacity = 2.3615 m’ / min. * 60 min.
=141.7m’

Db Y)Y = ga ddaall Gglhaal) Javiial)

d88y/cella 1Y £ VY = gdail) Jana
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NFBA (Si5a¥) 4580 (e J slae Jlia
s AL

k

10 ft bays at 20 ft Oin. = 200 ft O in.

Sprinkle
#

h

Branch g4

ling
~ 11
Branch #3

ling

|
Calculated area — 1500 ft2

TBranch go

/|IH[.
’r/ I
2

#1

f
s
1in. =,

Spacing 13 ft = 10 ft = 130 fi2

1500 = 11.54 — Calculate 12 sprinklers
130

2

241500 =3.58
13 Use four sprinklers/line

RIRRIRAE

lined cast iron, cement-asbestos,

Note: Underground to be copper,
or fiberglass

12ind 3 1in,_1t i+ T¥in.+71in.

w
=

130 ft 0 in.
<A N TN Tain 1 = |

3
City water
main

1t 0 in. = 1% in. riser nipple

45t 0 in,
% Ly

Group | — 1500 ft2

Density 0.15 gpm/ft2
from Table 11.2.3.1.5.1

7 5l 3ls 7ls sls 2ls &

260.4 gpm

See calculations

in Figure A.14.3.2(c) Alarm
valve

|__Indicating gate
valve

Y

W Elevation View
i
4 3

<>— Reference step

FIGURE A.14.3.2(b) Hvdraulic Calculation Example (Plan View and Elevation View).
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Jsaadl 138 b Bald) a1l sl

Contract Name GROUP I 1500 ft* Sheet _2 _Of

MNozzle Pipe Friction D = 0.15 GPM/ ft2
Flow N

ldent. in Pipe Fittings Loss | Pressure | Normal

and gpm |Size an pst

Location Devices Foot

1 s P .
BL c=120 |F, 1241

Motes
Summary| Pressure K =56

o
o

A=130x0.15=19.5
P = (195/5.6)° = 12.1 psi

n
e
«

0124 1.6
13.7

UL

-

pv)

q=56b V137

<

1.6

0

=

o
o

q=5.65 V1.3

-

LY
3

|
ad -
|
R F

DN

=5.65 V17
= q V17

P, =1x 0.433
K=2852
V26
K =16.71

0

| T
3

1]

CM
TO
BL-2

|
(2]

®m
"

v

e
o| T
X

-

-

BL-2
CM
TO

BL-3

Lol

o
™
o

q=16.711 + 261

-«

o
-

=
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FIGURE A.14.3.2(c) Hydraulic Calculations.
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Hydraulic Calculations

for
ABC Company, employee garage

7499 Franklin Road

Charleston, SC

Contract No. 4001

Date 1—?-95

Design

Occupancy classification ORD. GR. 1

Density__ 915 gpmyt2
Area of application 1500
Coverage per sprinkler 130

Special sprinklers
Mo. of sprinklers calculated
In-rack demand
Hose streams 250 gpm

Total water reguired 510.4 gpm
including hose streams

Mame of contractor

Mame of designer

Address

Authority having jurisdiction
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Summery of fire pump data

Minimum Pipe Sizes (Nominal)

Suctionl: 2 Dischargel Relief Valve Relief Valve =~ Meter Device =~ Number and Hose Header
(in.) {in.) (in.) Discharge (in.) Size of Supply
(in.) Hose Valves (in.)
(in.)
1—11;
1—115

[T - T - T - T - - R - N -

Actual diameter of pump flange is permitted to be different from pipe diameter.
2 Applies only to that portion of suction pipe specified in 293

Qad) bd o ddaal) aua g ddy b

-

e&ﬂ
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Total head of all types of stationary (not vertical turbine-type) fire pumps.

+ X
by (elischarge)
(walocity

H head)
{tatal haad) ¥ Water level
equivalant o
discharge
gauge reading

v (suction) (velocily head) L
{tital
Water lavel discharge
aquivalznt to head)
suction gauge
reading

Dischargs
gauge

Installaticn with suction head above atmosphenc prassure shown,

Figure A-2-19.3 Jockey pump installation with fire pump.

ol

gt
i —

wls

From fank or

tank fill line

T Hose OS&Y . I 4 QS&Y gate valve
haadear gate valve or indicating bufterdiy
valve

———Check valve | F | Fire pump Jockey pump

gl gl
(Jpaadl s
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daal) 2 ddiaall aun 43, 4

Figure A-3-5{a) Checking angular alignment. (Courtesy of Hydraulics Institute
Standards for Centrifugal, Rotary and Reciprocating Pumps.)

Figure A-3-5(b) Checking parallel alignment. (Courtesy of Hydraulics Institute
Standards for Centrifugal, Rotary and Reciprocating Pumps.)
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Suction Connections <l i ¢

)l dla vie gl 585l e %150 dad o 0 cad) caand L S o cany
(2=2/2) Jsas alasinl 35Sy Aid) Claiadl ¢la — 2 5.8 oo Jiy ¥ 2 NPSH i) caa sl
Al adal g cadl oo Lanlidl UV a3 NFPA-20 Clinal se s

a0 Gisadl g Gl gl kB (222/2) Jsaa
B sl b el Gl
=
25 25

Sty ALY o) 3aY) s g

.Check valve <l 53 aile olasa )

Suction line strainer caudl Jad sléas ¥
Isolation Gate Valve JJall & 5 slaa ¥
Flexible Connection 4« 4day ¢

g_x..p\_am LS e Y dlaida 0

Compound Suction Gauge sl aaia (e 1
Pressure meter bl (ulida |V




Tel: (002-01118336760) Laallye ariallae /(utiga B e il o

o8 OAN Lm iy plecall 3ale p Al 35 YT gy cond 2ale die o e S
olia (5 iusa E'\.ESJ'IJ ) l-._l_}.:.ll bl s (LPC Slial ga cans (3_2/2) Jsino das el il
calaall 33l e 1A

Ea gl (e Adails JS a3y I3y clicaall LI 380 e 2 30 ce sl gl Jsbe 35 YT Gy
Asls, il ud 3

OIS A 5 laall (o Al Adlca puaill (322/2) 030
alaal) (s Al 1 Adleald slaall e slual) pli ) vl gl JB

SN Lz

(») ()
250
310
370
500
620
750

peanail) Sl
1A Aslaadl avs Adaadl 6 a5 A A DU dakall (s S ()

F=P+H +H, (1=2/2) dslaa

R

Aaadl KN Laall = P

pladl Juli baa= P

ACaY) A hial i = H,

Sldadl e aldaill 5 du

vliall Hiiae danls e Cgllaall O sall ) bass L';'L.a Adad Ay (s..'.a)

Agsldl 500 e %170 ) 140 5,0 558 of cany Adedadd] qoplladl o adl 558 yoas & (g)
A5V Alad) Gavny s haia i (385 g1 Sic Adiiadl

P
v =2 (2—2/2) Rslaa
600E

P
» el

(s sLS) Auleall 5080 =W

348 el sie %70 — 60 250a 3 a5 daiadl 3l = E
() stad 5ol = Q

(UY) 8l 13 sie lladd) Jaill = P




| Tel: (002-01118336760) saalie pidlie/patigs Gl s Aalsil et |

Discharge Connections a2l i .o

bl A0 o1 3aY) Ao s siaag

Auto air release valve S ¢ gell (udia )

G slhall aall e % Y Ve 4xww Discharge Pressure Gauge adall baa (e ¥

o 4 K je ladds ¥

Dsbae baim e g (I35 D) Jia Y]y lesall (alaiaY Flexible Connection 4ie 4lasy . £
iy

Pressure relief valve (gokial) baall Cagss slaa 0

Check (non-return) valve g s>l a2 alaa 7

oS clall b a3l sl e (e ¢ sian 50 : Tsolation Gate Valve ) 4l s ol Y
gl e AN 6 521

Pressure switch baall ~lida A

Qaaﬁ\hi-'l

s deadeailly 0 o) 328 Sady

Globe valve sk alea (1)
Flow meter @il (ubia (<)

Cliiaal) 48 SV

I i) pal) ciliiaall 48 & B b g o

ol daslae 3 g e dine OSSOl *
Aaulia g 408l 4y gt g elia) DI ¥

Slaaall 248 0S5 O cag®
Lehua st g Lgiliala g




Tel: (002-01118336760) Laallue arlallie/utign ) i Lokl uends

(9=2/2) JS& ruiaga sa LaS Al oS Laila gl 5 il S i Al laaall 38 (585 ¢

Foeslh 3l Jiluy b Laad y sliuiaal) 28 T i B olaall iy poad dpulia Jilass 55 g
. 55"":-;3"-9

e e Lgilaad 1D 5 Aaiiaal) dgall Sladad a5 33 2 i Sliaaall sel 8 e o
Al Jal el 5

uuﬂu,:muﬂ_)adahﬂuﬂ-.\'i-'lju‘ﬁupdﬁuiﬂmuuu‘kﬁuﬁ_ygjul.a] ‘h'l.'.‘n.‘
buimq_)&n_u.uhmdl:g'lﬁﬂ

_;Muju\w,ﬂdj& l]n_l:u‘u].&n_.la..aa.aj'ldj.lmndqw& 'l‘}ijlll.'én]\__mjll ,_5_,.1...4_;'\5".3!

HFM-LI_JH—AMG:LJH—!M] ‘|....a| ‘_)SA.I‘\.J-& Rl EUO A | ‘_;.JM_,&\FLF-] l_}ij" Lﬁﬁb!@a}" JJ:I..-M ‘J.S ].llll
Q‘.A‘magélma__m_)ﬂ sl .‘:}L'; Jg_g_)]-.__l_j.._a_,al.:..nuhw1 JS;\__L‘A:JL_GIS::J.EEI Sy Cysy
. all

ey o ay plaa S i cang s Adiaall dall sl ki e Ji Y ki el il 058 o s
vadle 3335

40330 L_5.'::.1] P'L.E.'ﬂa'l \5-_'_;., Ol Zuag eldaall 5-.3_):- f 3\,1_);.:‘411" -.::]-_-u‘,ﬂ'l_g 3.._:.."[.:;_;:}"" Slalall =y
Jm:ﬁ.\r'ﬂsvbﬁ.'alllj JLadl d5las Eu-"ﬁ‘lﬁﬁ Cilalaall Mhﬁjsmvﬁémuﬂjcuwﬁ

oAl ladie (il

By o) all Aajglia ol gy alje s canlia phaiy (6% s W I J ) Slhcas e a5 g
LAgS) 4y genl)

e e o e el el o3850 b e

JJSJJ] ;_p‘;‘l&]u_yaﬁﬁJdgwdjhpjﬁ'ﬁdj&uw‘@ﬁfmuxl'c_uh JS.I__]"u_I:-.a
TLAQ‘EH 52 .‘J.'IA.-:'.:I_\A:J-’LA.I] Q'MNJA1_5 deliall ulj.p..all [ELPE __‘):':‘I.S_J'JI'J -L=::IJLLI|J \-—.llij.l_j -.—_._:.AS_):l




Tel: (002-01118336760) Laallue arlallie/utign ) i Lokl uends

e sl ¢ a0l claad) d8 e Jals By el dadlSe dakad sl capll U o cany

RCTPOR [P IR QP L

e a5 Jmiy Allall el Al (85 e 150 s ST st ) ) ey 1€ il S 1Y

) gl 5k s el

< ) )y clascall alaiay cliiadl sesy Ji el dagladl 45 pa cdla ) S 5 ocaay

.\__\_.H\j}['u _)_gl;.njn,'...'a ra_‘:. gy gim_g

il Y Gl e el e 5 Y B ) Jsa e il 5 colatill aen A cany
LA

alal e caill gl el JUd dised e J8 Y dilea condl Galdl el dlea aay of ciny

s bl dataall Agall laaaat LS gl alewa s slaall (e oy ALl ()85 o Cany
O Dy 5 L olal) gy Juny 3 (5 ¢ 52 ) e place J dadiall ol oleva a5 uny
A (A Copead ol alaa o€ 5 Al g A Chjen Alain Aliages A il 2 A 5SS

splavall Casddl o gaa Gt SN Laall (et g

e lS aall g cldiiaall A8 ) jugadl) *

ALy bk o) ) (1)
A5 ael @ o LS 5 oae el ) sas pe Adiadl el ABY) L ol ja) g (1)
i) b & ) cany clalecall p e s gy Lagd 4K i) saclil cud o
(10=2/2) S5 & mamse 5a LS (Lo 5 Ll
Oo B Hses 3 50 4 Adind) Jee e e 10 2 SN maaa Bilee ¢l ga) cany (2)
b alila *\f)"»gﬁ‘a;&! 5 b .;U;ﬂ_)ﬁ".ﬁaﬁjf..\.c

NFPA-20 lial go cua A0 dasa B 480 () S5 (3)

u_,.u% Ag ;Eﬂ‘hnm&ulfiﬁjjﬁ J‘“L“‘Jﬁ_)']’u‘c' J}ﬂiwmﬂdﬁh‘_\c (u)

._‘na.a.a LJ“"‘TQ‘“J jn:..n.a ?L.‘Lnj E‘_La.n‘, J)’u‘:l ,:].A_a.l 8?1“ ‘ai Jac‘s_);.n




Tel: (002-01118336760) 3adse s/ gyl B i e |

s by dasd 7 a e a8 A 0ol ad laall (adds ol o5
il BeY) bis v banyy MG g 5 e baiall Caddt Jles 058 ¢ AY) Claad)
e 17 Sl 0555

(z)

Uie Jalad 138 538 of 5 G ¥ (o Jala 358 i Ul i o ong Il e s ()

gl S ags) %) o f g e

A e ol 325 Al (A5 Baelsay dpbliial g Lpsh ) diime (e UsSa lasaall ol (IS 1) (—2)

%EJL&_‘ J}ﬁupﬂ1fﬁ33%éw\ @155_"555‘_).24_536_&:&.:11

H(pSanl 5 500 e Aladia

RN S gl S S et ey e aSanl da gl ekl # Ukt Jesy el (1)

et ol o Al o3 A pla VI o3 e U et saals 5L ey (Sa (3)
Aa 0




Tel: (002-01118336760) el e ariallie/gudiga

Lo gl Gy al) diiina JlLuiis) *

lae oSaill dagly & jaal g daimall jand 5 3 4l 0 daiad) dgall o il saled ol g (f)
.L&JJL:.SIL;.}T (5 7/2 ) jégﬂa_;}s_a.h uLI.a\}leﬁ.as_ahuiﬂj_‘uLL.a'l}ama—\

Ne e 6 e JB Y sael JelSI Jeall sie Zaiaall jloaly (JGal) sdiad A€ 50 L 68 o ca ()
.ng..as.“ }Tl 32aa.ll \LLC.‘)....-J'I

u_slj _‘/n.lll)};“ TS ‘).1.7_1:!.1 )‘Lan.'_I 5 ﬁ‘a‘;_;.'l )..}.: \..._i.a § ¢ _.'I Bk _m.n J_leLalll )3}51 Jh [SE (E)

s Al 88 el

:qiﬂusmk_jju‘éﬂ);:&r_gwn&;@,m(%@)@gg(g
5 ile S Gl ladia (pe J8 ek die Jaadl Sac bl Aaiadl i (1)
_J_S,nd&.JuonMu&:ﬂnmw&uM_;dua_;\__ﬂmwn@(z)
A bam e L 0.5 Ji bas vie Jeat] Lo )l dindl Lo (3)
i) Al Jati ks e L 0.5 Ji lads e Jead Akl Al Lot (4)

Gl badp Anad o i) AN sbad ssay e 3B 2y AU LAY (5 a5 ()
RN il sl A el G5 (a5 () sl o) 33

1ad aleca S 13 Lisls o s s plecall oS el g Uisn 81 ploca o il 48 5a fai (4)
OSes Cyng il )3y oAl Clbgh o 3o JLBAL pdl BT Cind LSSY) place b i)
ol Jins 08 50 e b G S5 Als JS B el i

el 8 sae 305 (DY) lada Hlidl s (380 all Ja s %100 S %50 gs i Ly G ()
skl Y et ayigy Rl B dasall daka

\é::‘_:),iijl- %A.jl-_j ¢~__'1;j.5_1\ \Tl_m...-_“ g s JSL“":'J c( /-._IIJJJ'I) g aalall _'l.;'l’)_qﬂ ‘__l..ILu..I f_.l (c)
Aa I8 il clisi) J.o.::.j (u'lj }LS) cUJ@S]'I .ibl.g_u...j i(_).u.nl) okl 3;.:25 t(\LL‘l}S)
LA Bl T SN ;;ug_iu METE SR

sl gl ) dhadles daiaddl 5 ) s uJ:.ELq_,j A8l ) A gae dlaadle aay ()




Tel: (002-01118336760) Laallye ariallae /(utiga B e il o |

asl gl 3 pell & 15 ey 8k Aliie & je 10 Sadll Aa, W JERN Jaisll Alee A ag (@)
(s 0A e 10 (553 Jsaal Alee ol 2l

oAl 5od Jisadll sale) ISy (e Ll adad) ddimall JalSI Jeadl v Qi o o
Ua 08 G4 B30 ) Ge 55ead) Gles Bluy 8 Sjoa are e Xl oLl jaad
il Al Jee ddaadlag

saall Adadl Jad cagy aall Jes ol dic 35 e J8 Y sad @ el Jee LS caay ()

cossliall cile) i il 2Kl

pom )l da g HlB juats gk A ae JUEAY) Gles pladiuly e sl Aol 5 Asiaall ladl (K. (o)

LAAL c'_a 4 ol8) Jll_'l'.ﬁ;l| ;ll).;} L (o)




Tel: (002-01118336760) Laallae ariallae/ utiga G B el e |

Ll diiaa Lis) *

Al Sl leal o ) e L e A ) jlial cla Lo ) Al
330 e JB Y sad Jes oadl die I3 & jaa sl Sy (1)

B IS 15 Aia )5 5 Lt Alliie &) e 6 ¢l jaall 48 ja ey i) Caas (o)
o panall AL SV cliial pally L jlia y daladl clel il Jaadt cans (7)

cJsend 2ga g p2e e Adind Aoy o el Ao e jlaal (3)

LJASl 3il vie dsiaall Aoy o el Ao jlial (—a)

Bl 38 5 Jreat 3ga g a2 e Adinall hadin LS4 ()

cJASD Jaeadl Alls die diiadll cald i jlial ()

L GBS sl die haall il (7)

sJon Jole e 2m & paall S 135 390 52 b 5l slie 5 ) s As e plin )l sl (&)
roluall ALl o A5 3 ) adl As 0

bty oGl Cuja e Aa e plin) lasd (g)
sl olae (B5 Jaee jlidl (&)
S et e s ()

g3 2l e ol lad) ()

pdlall 7 555 g ASS N 3 FaY) lEad (¢)




Tel: (002-01118336760) Laallue arlallie/utign ) i Lokl uends |

(B ad) ASudd anledl) g LIAY)

uﬁ‘iudﬂ\uégléu&,\mgﬂﬂ‘g

10.10.2.2 Hydrostatic Test.

10.10.2.2.1* All piping and attached appurtenances subjected to system working pressure shall be hydrostatically tested at 200 psi (13.8 bar) or 50 psi (3.5 bar) in excess
of the system working pressure, whichever is greater, and shall maintain that pressure without loss for 2 hours.

10.10.2.2.2 Loss shall be determined by a drop in gauge pressure or visual leakage.

10.10.2.2.3 The test pressure shall be read from a gauge located at the low elevation point of the system or portion being tested.
10.10.2.2.4 The permitted amount of underground piping leakage shall be as follows:

(13*  The amount of leakage at the joints shall not exceed 2 gt'hr (1.89 L/hr) per 100 gaskets or joints, irrespective of pipe diameter.

The amount of allowable leakage specified in 10.10.2.2.4(1) shall be permitted to be increased by 1 1l oz (30 ml) per inch valve diameter per hour for each
metal-seated valve isolating the test section.

If dry barrel hydrants are tested with the main valve open so the hydrants are under pressure, an additional 5 l oz/min (150 ml/min) of lealkage shall be permitted for
each hydrant.

The amount of leakage in buried piping shall be measured at the specified test pressure by pumping from a calibrated container.
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Gravity Tanks or Elevated Tanks :4xa_¥) 43l Sl A — 4
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Hazard Classification Duration ( in minutes)
Light 30
Ordinary 30 - 60
Extra 90 —-120
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(@all alldk Fire Extinguishers
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Definitions:-

Class A Fire: <liudll — Jalaall — 48ad¥) — 3 )l — Glial

Class B Fire: 4xgilall 3 gl — angilall il jlad) g — axiy 31 cabilaall o saall 5 &g 3l
Class C Fire: sb_eS

Class D Fire: psmlsall g o sfilll 52 o0liall 5 2 sauielall g 2 g3 sacall Jia 3 50

Classification of Hazard:-

Light: Class A & little of Class B
Ordinary: Class A & B
Extra: Class A & B but with large quantity.

Selection of Extinguishers:-

JJSL@J\&,\M&S&A;:&L\::JLQ&Q Lﬁ}ASLe_LAdS)

Class A Fire: Water or Dry Chemical

Class B Fire: Foam, FFFP, AFFF, CO2, Dry Chemical.

Class C Fire: Co2, Dry Chemical.

Class D Fire: According to Material & its chap bars or not s2a/ siall salall g ¢35 LSS Crua
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A TrasheWoodsPapar B Liguids C Electrical Equip.

For Class A types

C Elscirical Equip.

For Class A, B types

(1) AFFF

(2) FFFP
\
h&.

G Elactrical Equip

' For Class B, C types
(1) Carbon dioxide
(2) Dry chemical
(3) Halogenated
"- agents
C Electrical Equip.

ATrasheWeadsPaper

For Class A, B, C

types

(1) Halogenated
agents

(2) Multipurpose
dry chemical

K Cooking Media
For Class K types

(1) Wet chemical-
based

(2) Dry chemical—
based

Note: Recommended colors, per PMS {Pantone Matching System)
include the following:

BLUE — 239
RED — Warm Red

Recommended marking system

Orrdinary

Extinguishers suitabls for Class A
fires should be idantified by a triangle
contsining the letter “A7 i colored, the
triangle is colored green.*

Combustibles

Flammakle
Extinguishers suitabls for Class B
fires should be identified by a square
containing the letter “B° i colored,
the square is colored red.”

Extinguishers suitabls for Class C
fires should be identified by a circle
contzining the letter “C7 If colored
the circle is colored blue.”

Equipment

Combustible
Extinguishers suitable for fires
rvalving metals should be identified
by a five-pointed star containing the
gttar "0 i colored, the star is colored
vellow.*
Metals

* Recommended colors, per PMS (Pantena Maiching System)
ncdude the following:

GREEN — Basic Graan

RED — 182 RHed

ELUE rocass Blue

YELLOW — Basic Yallow

Letter-shaped symbol markings
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Fire Extinguisher Size & Placement
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(shown by gray shading)
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Pictures and photos

Pressure gauge

Sprinkler
riser

Inspeciors
Ya-in. (6.4-mm}
test plug

Mot less than 4 ft (1.22 m)
of exposed drain pipe in
warm room beyond

valve when pipe extends
through wall fo cutside o/

FIGURE 8.15.2.4 Drain Connection for System Riser.

8.15.2.4.1 Provisions shall be made to propetly drain all parts of the system.

8.15.2.4.2 Dram connections for systems supply risers and mains shall be sized as shown in Table 8.15.2.4.2

Table 8.15.2.4.2 Drain Size

Riser or Main Size Size of Drain Connection

Up to 2in. #4in. orlarger
2ein Jin, 3lein 14 in. orlarger

4in. and larger 2in. only

For STunits, 1in. =254 mm.

Figure A-2-1.66(a) Tvpical fire hydrant connection. [23:Figure 1-3(a)(1)]

| 18 in. (457 mm)

e o e Mg ey ST e pg.
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Small
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undisiurbed rat @ Thiust
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concrate skab

Figure A-2-1.66(b) Flush-tvpe hvdrant. |25:Figure 1-5(a){2)]
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Table A.6.3.2 Steel Pipe Dimensions

Schedule 5 Schedule 102 Schedule 30 Schedule 40

Nominal Qutside Inside Wall Inside Wall Inside Wall Inside Wall
Pipe Size Diameter Diameter Thickness Diameter Thickness Diameter Thickness Diameter Thickness

{in.) in. in. in. mm in. mm in. in. mm in. in. in.
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2 Schedule 10 defined to 5-in. (127-mm) nominal pipe size by ASTM A 133, Standard Specification for Electric-Resistance-Welded Steel Pipe.
t These values applicable when used in conjunction with 8.14.19.3 and 8.14.10.4.
< Wall thickness specified in 6.3.2 and 6.3.3.

Table A.6.3.5 Copper Tube Dimensions

Type K TypeL Type M

Nominal Tube Outside Diameter Inside Diameter Wall Thickness Inside Diameter ‘Wall Thickness Inside Diameter Wall
Thickness

E

0.032 08
0.033 0.8
0.042 1.1
0.04% 12
0.058 13
0.063 1.7
0.072 1.8
0.083 21
0.093 24
0.10% 28
0.122 31
0.170 43
0212 4
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ED ft between lines

L'
A3

*
A B F
Motes:

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

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

Assume a remole area of 1500 12 with sprinkler coverage of 120 fi2
Design area
Area per sprinkler

1500
120

Total sprinklers to calculate

=12.5, calculate 13

Mumber of sprinklers on branch ling = L _2;A
Where:

A = design area

5 = distance between sprinklers on branch ling

1247500
1

Mumber of sprinklers on branch line = 387

For Sl unitg, 1 ft = 0.3048 m; 1 #t2 = 0.0029 m=.

FIGURE A.14.4.4 Example of Determining the Number of Sprinklers to Be Calculated.
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Photo 1 The end ol the carpenters rule is flush to the end of the 1 1/2" nipple. This illustrates the 17 take-out, measured
on the interior of the broken fitting, of a 1 1/2" x 1 1/2" x 1" cast-iron tee,

Photo 2 An installed brass upright sprinkler head. This sprinkler should not have been painted!
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Photo 3 The sign hanging from the chain declares the 17 valve 1o be & (wel-pipe) inspector’s test valve; located in a remote
furnace room,

© 2001 by CRC Press LLC
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Photo 4 This is the resulting installation from the plan drawing depieted in Figure L-15. The fire depariment connection has been
moved during installation to a different location. As & precaution against (reezing, the contractor installed pipe covering around all
piping including the main drain line, with the exception of the valve stems, pressure gauge, und the metered backilow preventer
by-pass. Of course, the drain piping downstream of the drain valve is dry, and some pipe covering will have to be removed if and
when the backilow preventer interior reguires cleaning.
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Photo § A wet-pipe system niser and a dryv-pipe system riser are installed side-by-side. It was not advisable to install only a
dry-pipe system in the small structure that these systems serviee, since there exist numerous heated areas to protect. Separate
hydraulic placards are alfixed to each system riser.

© 2001 by CRC Press LLC
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Photo 6 These sprinklers 1nsialled beneath & combustible outdoor roof section are parl of an anti-lreeze system.

Photo 7 This single sprinkler has been piped from the branch-line to & location beneath very wide ductwork.




Tel: (002-01118336760) Aaallae ariallae/ wdiga

Photo 9 Located near the ceiling, this sysiem cut-in to a combination standpipe includes a butterfly valve, How switch,
and a systern drain that is piped to an express drain, Note that the drain valve is correctly placed downstream of the flow
switch.

© 2001 by CRC Press LLC
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E

Photo 10 Another system cut-in made on a combination standpipe in a high-rise building. The component shown down-
stream of the flow switch is a combination system drain/inspector’s test connection,

Photo 11 The system supply for this header is at the far end of the photograph. Notice that the [Tanged spool preceding
the backflow preventer is galvanized. Both control valves are equipped with tamper switches.

© 2001 by CRC Press LLC
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Photo 12 This header is located in the basement level and has the domestic supply piped out the bottom of the flanged
tee. The fire department connection for this single wet-pipe system will be piped from the grade-level floor. The supply
side O, §, and Y valve is open, but we can visually establish (by its stem position) that the system side O, S, and Y valv
is shut. Note that the 2" main drain discharge is piped nowhere in particular. It will be no fun draining this system.

Photo 13 This is also a basement installation. The signs identify the control valves. Note that four hydraulic placards are

neatly mounted to the right of the spare-head cabinet. The large component is a 6" reduced-pressure backflow preventer,
which is not listed for below-grade installations.

© 2001 by CRC Press LLC
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Photo 14 This shows an acceptable pressure gauge installation, which has been piped off of the riser on the 2 main drain piping
upstream of the drain valve.

© 2001 by CRC Press LLC
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Phote 15 The domestic supply originates from the top of the 4" flanged tee. The system control valve is located at the base of the
riser, downstream of the detector check valve. The 4" fire department connection piping was moved from its original intended location
during installation, with the result being a 4” blank flange forever hanging in place, piped from a 4" pipe-o-let on the riser. This

pipestand should have been properly secured to the floor.

© 2001 by CRC Press LLC
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Conversions

US gallon 3.785 litre

inch 254 millimetre
inch 0.0254 metre

feet 0.3048 metre
Ib/ft? 16.02 kg/m?
Pascal (Pa) = | 100000 bar

Pascal (Pa) 0.000145 psi

Table 1-5.1 Metric Units of Measure

Meter 1 ft =0.3048 m
Millimeter 1 in. =25.4 mm
Liter 1 gal=3.785L

Cubic decimeter 1 gal = 3.785 dm3

Pascal 1 psi=6894.757 Pa

Bar 1 psi=0.0689 bar

Bar 1 bar= 10’ Pa

Note: For additional conversion and information, see ASTM E 380,
Standard Practice for Use of the International System of Units (SI).
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