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Pipes:

Steel :
Welded and Roll Grooved
Threaded and Cut grooved
Copper:
Type K,L,M
CPVC

A&MIWUIM N

Approved ; Listed s — ®
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Control Valve:

- Valve Closure time
- Listed indicating valve

S s b Bl ies & ke Sty

- Supervision
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FDC (Fire Department Connection):

- Exceptions
Conform to Local fire department connection
Single inlet for 3in or smaller riser
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Check Valve:

- When there is more than one source of water supply

- Check valves shall be installed in a vertical or horizontal position in
accordance with their listing.

Water Flow Alarm:

A

TN

Flow Switch

Pressure Switch

Water motor gong
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Inspector Test Connection

Preferably from end ——> ]

of remote branch line

Test valve in readily
accessible location \

Smooth bore
corrosion-resistant
outlet giving flow
equivalent to one
sprinkler

:@/\— 45° ell
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Riser or Main Size Size of Drain Connection
(in.) (in.)
Up to 2 % or larger
26 3 3% 1% or larger
4 and larger 2 only

- Drain Valve and Test valve shall be approved
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1)  Wet: The pipes are filled with Water

Alarm Check Riser

Pressure |

Swgreh
;l ) \To Water
) i ‘Motor Gong
Alarm Valy ‘ﬂL
Svystem lapper (normally l @
closed} M LtL |

Supply
Pressur

.

Test Valve
| (normaily

No
Pressure Pressure —
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2) Dry: The pipes are filled with pressurized Air

= g Air Supply
| \

Dry Pipe

Air“l’-re.ssure Water Supply No Pressure

Dry Pipe

.
|

Water Supply No Pressure
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3) Preaction

a) Non interlock: Water moves into pipe network by Fire
alarm signal or activation of the sprinklers

b) Single Interlock: Water moves into pipe network only
by Fire alarm signal

c) Double Interlock: Water moves into pipe network by
Fire alarm signal and activation of the sprinklers

lLend)
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4) Deluge: System utilizes open sprinklers
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5.2% Light Hazard Occupancies. Light hazard occupancies shall
be defined as occupancies or portions of other occupancies
where the quantty and/or combustibility of contents is low and
fires with relatively low rates of heat release are expected.

A.5.2 Light hazard occupancies include occupancies having
uses and conditions similar to the following:

(1)
(2)
(3)
(4)

(5)
(6)

(7)
(8)
(9)
(10)
(11)
(12)

Animal shelters

Churches

Clubs

Eaves and overhangs, if of combustible construction with
no combustibles beneath

Educational

Hospitals, including animal hospitals and veterinary fa-
cilities

Institutional

Kennels

Libraries, except large stack rooms

Museums

Nursing or convalescent homes

Offices, including data processing
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5.3.1* Ordinary Hazard (Group 1).

5.3.1.1 Ordinary hazard (Group 1) occupancies shall be de-
fined as occupancies or portions of other occupancies where
combustibility is low, quantity of combustibles is moderate,
stockpiles of combustibles do not exceed 8 ft (2.4 m), and fires
with moderate rates of heat release are expected.

A.5.3.1 Ordinary hazard (Group 1) occupancies include oc-
cupancies having uses and conditions similar to the following:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Automobile parking and showrooms

Bakeries

Beverage manufacturing

Canneries

Dairy products manufacturing and processing
Electronic plants

Glass and glass products manufacturing
Laundries

Restaurant service areas
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5;3.2* Ordinary Hazard (Group 2).

5{3.2.1 Ordinary hazard (Group 2) occupancies shall be de-
fined as occupancies or portions of other occupancies where the
quantity and combustibility of contents are moderate to high,

stockpiles of contents with moderate rates of heat release do not
exceed 12 ft (3.66 m), and stockpiles of contents with high rates
of heat release do not exceed 8 ft (2.4 m).

A.5.3.2 Ordinary hazard (Group 2) occupancies include oc-
cupancies having uses and conditions similar to the following:

(1) Agricultural facilities

(2) Barns and stables

(3) Cereal mills

(4) Chemical plants — ordinary

(5) Confectionery products

(6) Distilleries

(7) Dry cleaners

(8) Exterior loading docks (Note that exterior loading docks
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5.4.1* Extra Hazard (Group 1). Extra hazard (Group 1) occu-
pancies shall be defined as occupancies or portions of other
occupancies where the quantity and combustibility of con-
tents are very high and dust, lint, or other materials are
present, introducing the probability of rapidly developing
fires with high rates of heat release but with little or no com-
bustible or flammable liquids.

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

(2) Combustible hydraulic fluid use areas

(3) Die casting

(4) Metal extruding

(5) Plywood and particleboard manufacturing

(6) Printing [using inks having flash points below 100°F
(38°C) ]

(7) Rubber reclaiming, compounding, drying, milling, vul-
canizing

(8) Saw mills

(9) Textle picking, opening, blending, garnetting, or card-
ing, combining of cotton, synthetics, wool shoddy, or
burlap

10) Upholstering with plastic foams
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5.4.2* Extra Hazard (Group 2). Extra hazard (Group 2) occu-
pancies shall be defined as occupancies or portions of other
occupancies with moderate to substantial amounts of flam-

mable or combustible liquids or occupancies where shielding
of combustibles is extensive.

A.5.4.2 Extra hazard (Group 2) occupancies include occu-
pancies having uses and conditions similar to the following:

(1) Asphalt saturating

(2) Flammable liquids spraying

(3) Flow coating

(4) Manufactured home or modular building assemblies
(where finished enclosure is present and has combus-
tible interiors)

(5) Open oil quenching

(6) Plastics manufacturing

(7) Solvent cleaning

(8) Varnish and paint dipping
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Table 8.6.2.2.1(a) Protection Areas and Maximum Spacing of Standard Pendent and Upright Spray Sprinklers for Light Hazard

Maximum
Protection Area Maximum Spacing
Construction Type System Type fit* m* ft m
Noncombustible unobstructed Hydraulically calculated 225 209 15 4.6
Noncombustible unobstructed Pipe schedule 200 18.6 15 4.6
Noncombustible obstructed Hydraulically calculated 225 209 15 4.6
Noncombustible obstructed Pipe schedule 200 18.6 15 4.6
Combustible unobstructed with no  Hydraulically calculated 225 209 15 4.6
exposed members
Combustible unobstructed with no  Pipe schedule 200 18.6 15 4.6
exposed members
Combustible unobstructed with Hyvdraulically calculated 225 209 15 4.6
exposed members 3 ft (0.91 m)
Or More on center
Combustible unobstructed with Pipe schedule 200 18.6 15 4.6
exposed members 3 ft (0.91 m)
Or more on center
Combustible unobstructed with All 130 12.1 15 4.6
members less than 3 ft (0.91 m)
on center
Combustible obstructed with All 168 15.6 15 4.6
exposed members 3 ft (0.91 m)
Or more on center
Combustible obstructed with All 130 12.1 15 4.6
members less than 3 ft (0.91 m)
on center
Combustible concealed spaces in ~ All 120 11.1 15 4.6
accordance with 8.6.4.1.4 parallel to the parallel to the
slope slope
10 3.05

perpendicular  perpendicular
to the slope”  to the slope”
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Table 8.6.2.2.1(b) Protection Areas and Maximum Spacing
of Standard Pendent and Upright Spray Sprinklers for

Protection Maximum
Area Spacing
Construction  System
Type Type fit* m*> fit m
All All 150 12.1 15 4.6
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Table 8.6.2.2.1(c) Protection Areas and Maximum Spacing
of Standard Pendent and Upright Spray Sprinklers for Extra

Hazard
Protection Maximum
Area Spacing
Construction
Type System Type ft* m* ft m
All Pipe 90 84 12# 3.7*
schedule
All Hydraulically 100 9.3 12# 3.7*%
calculated
with
density
20.25
All Hydraulically 130 12.1 15 1.6
calculated
with
density
<0.25
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Maximum
Ceiling Temperature Temperature Rating
Temperature Color Glass Bulb
°F °C °F °C Classification Code Colors
100 38 185-170 777 Ordinary Uncolored or Orange or red
black
150 66 175-225 79-107 Intermediate White Yellow or green
225 107 250-300 121-149 High Blue Blue
300 149 325-375 163-191 Extra high Red Purple
875 191 400-475 204-246 Very extra high ~ Green Black
475 246 500-575 260-302 Ultra high Orange Black
625 329 650 343 Ultra high Orange Black

mohandesiran.com
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Unit Heater and sprinklers:
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High- B=05774x A
temperature zone C=1.1547x A
70N
|
Unit heater |
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Positioning of Sprinklers to Avoid
Obstructions to Discharge (SSU/SSP)

V

Ceiling

A

>~
>

A

Elevation View

Obstruction

Maximum Allowable Distance
Distance from Sprinklers to of Deflector above Bottom of

Side of Obstruction (A) Obstruction (in.) (B)
Less than 1 ft 0
1 ft to less than 1 ft 6 in. 2175
1 ft 6 in. to less than 2 ft 31/,
2 ft to less than 2 ft 6 in. 51/,
2 ft 6 in. to less than 3 ft /s
3 ft to less than 3 ft 6 in. 91/,
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 b ft 161/,
5 ft and greater 18

For SI units, 1 in. =25.4 mm; 1 ft = 0.3048 m.

L)
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1)Pipe Schedule

Light Hazard Pipe Schedules

i dol ol Huusi sl o9,

Ordinary Hazard Pipe Schedule

Steel

Copper

Steel Copper

1 in. 2 sprinklers I in. 2 sprinklers
1'/4in. 3 sprinklers 11/, in. 3 sprinklers
1'/gin. b sprinklers 11/, in. 5 sprinklers
2in. 10 sprinklers 2in. 12 sprinklers
21/5in. 30 sprinklers 21/4 in. 40 sprinklers
3in. 60 sprinklers 3in. 65 sprinklers
31/9in. 100 sprinklers 81/ in. 115 sprinklers

1in.

11/4 in.

1/, in.

2 in.

21/2 in.

3 in.

31/2 in.

4 in.
5in.

6 in.

2 sprinklers

3 sprinklers

b sprinklers
10 sprinklers
20 sprinklers
40 sprinklers
65 sprinklers
100 sprinklers
160 sprinklers
275 sprinklers

1in.

11/4 in.

1'/4in.

2in.

2]/2i1'1.

3in,

81/, in.

4 in.
bin.

6 in.

2 sprinklers

3 sprinklers

5 sprinklers
12 sprinklers
25 sprinklers
45 sprinklers
75 sprinklers
115 sprinklers
180 sprinklers
300 sprinklers
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Table 11.2.2.1 Water Supply Requirements for Pipe
Schedule Sprinkler Systems

Minimum Acceptable Flow at

Residual Base of Riser

Pressure (Including Hose

Required Stream Allowance) .

Occupancy Duration

Classification  psi bar gpm L/min (minutes)
Light hazard 15 1 500-750 1893-2839 30-60
Ordinary 20 1.4 850-1500 3218-5678 60-90

hazard
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2) Hydraulic Calculation

This Method calculate the water flow and pressure losses through the
piping system. Then this method compares that demand with the
pressure and the flows that are available from the water supply to
determine if the water supply is appropriate for the system
configuration and pipe size that were chosen.

L)
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Area/density curves.

Density (mm/min)
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Hazen -Willilams:

4.590'%

+1.85 ;4.87
Cd

p=

where:

p = frictional resistance (psi per ft of pipe)
() = flow (gpm)

(. = friction loss coethicient

d = actual internal diameter of pipe (in.)

mohandesiran.com
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Steel Pipe Dimensions

Schedule 102 Schedule 30 Schedule 40
Nominal
Pipe Outside Wall Inside Wall Inside Wall
Size Diameter Inside Diameter Thickness Diameter Thickness Diameter Thickness
(in.) in. mm in. mm in. mm in. mm in. mm in. mm in. mm
1750 0.840 21.3 0.674 17.0 0.083 2.1 — — — — 0.622 158 0109 2.8
/46 1.050 26.7 0.884 22.4 0.083 2.1 — — — — 0.824 21.0 0.113 29
1 1.315 334 1.097 27.9 0.109 2.8 — — — — 1.049 26,6  0.133 3.4
11/, 1.660 42.2 1.442 36.6 0.109 2.8 — — — — 1.380 35.1 0.140 3.6
11/, 1.900 48.3 1.682 42.7 0.109 2.8 — — — — 1.610 409  0.145 3.7
2 2,375  60.3 2.157 54.8 0.109 2.8 — — — — 2.067 525  0.154 3.9
21/, 2,875  73.0 2.635 66.9 0.120 3.0 — — — — 2.469 62.7 0203 5.2
3 3.500 88.9 3.260 82.8 0.120 3.0 — — — — 3.068 779 0216 5.5
31/, 4.000 101.6 3.760 95.5 0.120 3.0 — — — — 3.548 90.1 0.226 5.7
4 4500 114.3 4.260 108.2 0.120 3.0 — — — — 4.026 1023  0.237 6.0
b 5.563 141.3 5.295 134.5 0.134 34 — — — — 5.047 1282  0.258 6.6
6 6.625 168.3 6.357 161.5  0.134c 3.4 — — — — 6.065 154.1 0.280 7.1
8 8.625 219.1 8249  209.5 0.188¢ 438 8.071 205.0 0277 7.0 7.981 — 0.322 —
10 10.750 273.1 10.370 2634  0.188¢ 4.8 10.140 257.6  0.307 7.8 10.020 — 0.365 —
12 12.750 — 12.090 — — — — — — 11.938 — 0.406 o

0.330
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Equivalent Schedule 40 Steel Pipe Length Chart

Fittings and Valves Expressed in Equivalent Feet of Pipe

/g 3/, 1L 1Y/, 1Y/ 2 21/, 3 38/, 4 5 6 8 10 12

Fittings and Valves in, in. in. in. in. in. in. in. in. in. in. in. in. in. in.

45° elbow — 1 1 1 2 - 3 3 3 4 b 7 9 11 13
90° standard elbow 1 2 2 & 4 5 6 7 8 10 12 14 18 22 27
90° long-turn elbow 0.5 1 i 2 2 @ 4 5 5 6 8 9 13 16 18
Tee or cross (flow turned 90°) 3 4 5 6 8 10 12 15 17 20 25 30 35 50 60
Butterfly valve - = = = — 6 7 10 — 12 9 10 12 19 21
Gate valve — - — — — 1 1 1 1 2 2 3 4 b 6
Swing check* - - 5 7 9 11 14 16 19 22 27 32 45 b5 65
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- Parking
- Pipe Sch 40

- Standard spray Sprinkler, K factor: 5.6
-Ceiling height: 10 ft

100’

52'

o
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IS0 ol (o loil> B

b 390 M el JSloo> -
N = Parking area / Protection area of sprinkler

N = (100 x 52) /130 = 40 Pcs

1020¢ 9 Job > IS syl Oleduz-

a) 1 x 40
b) 2 x 20

c)3x14

d)4 x 10
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Design Area 4auwlx. =

OH1 hixo g S /ol (gmio (S S IS -

Area of sprinkler operation: 1500 sq.ft

3508 50 )18 Design Area s 45 o S0 ol Slass -
N =1500/130 = 11.53 = 12 sprinkler

135 ;S 0 )18 3T 5L )0 45 ol IS ] Slaws -

N = (1.2 sqrt(1500)) / 13 = 3.57 - 4 sprinkler
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