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Amman Fire 1Lt HFC227 Tube Discharge
System

1Kg UL listed HFC227ea

Bracket for 1

1ist cylinder w/dip tube

Tube Discharge LP valve

Multi laywr tube black

2u gromments / loop hole

End of line with pressure gauge

End of line plug

CGOL T LT (heptafiuoropropane).

Systﬁms NAF S 227 has a low order of toxicity. At normal design
concentrations it can be safely used to protect normally

occupied areas.

After discharge NAF S 227 does not require clean-up of the protected enclosure,
making it extremely usefulin applications where damage by other extinguishing
methods would be prohibitive. NAF 5 227 is an electrically nonconductive
medium, it can therefore be used to protect electronic and delicate equipment.
Like any other halocarbons, NAF S 227 decomposes when in contact with fire. The
main thermal decomposition by-product is Fluorine Halide (HF). In order to
minimize decomposition by-products, NAF 5 227 systems are designed to discharge
the agent within 10seconds and at concentrations that include safety factors.
The mechanism by which NAF § 227 extinguishes fire basically consists of a
combination of a chemical action, which interrupts the combustion process
between the fuel and the oxygen and a "cooling” effect.

Unlike Halon 1301, NAF S 227 does not
deplete the czone layer. Its Atmospheric
Lifetime (ALT) and Global Warming
Potential (GWP) are low, making NAF S
227 an overall environmentally acceptable
alternative. NAF S 227 has been included
in the US EPA SNAP list (Significant New
Alternatives Program),

30

f ﬁ NAF S 227 is identified in the NFPA 2001 Standard on Cean
WEVRYFYRITCN Acent Fire Extinguishing Systems, Edition 2004, as HFC 227ea

ARMAN(fire

Mozzie Dischargs Low Prassure System
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* Depending on the application and dient specfications, ach syitem can be configured for the kst
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Table 6.2.5.1 Temperature Ratings, Classifications, and Color Codings

Maximum
Ceiling
T 1l T ture Rati
SO b idesseadbeeiiv: Temperature Glass Bulb
*F *C ‘F *C Classification Color Code Colors
100 38 135-170 57-77 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
375 191 400475 204-246 Very extra high Green Black
475 246 50-575 260-302 Ultra high Orange Black
625 329 650 343 Ultra high Orange Black

L Les IS5 ol Uh;ﬁmuﬂlugjﬂsﬂwl@%ahwglj*ﬂ
BRI £95 9 B> YulS oy 6297

| Table 8.6.2.2.1(a) Protection Areas and Maximum Spacing of Standard Pendent and Upright Spray Sprinklers for Light Hazard

pitch of 4 in 12 or greater

Protection Area Maximum Spacing

Construction Type System Type i* m* ft m

Noncombustible obstructed and Pipe schedule 204 18.6 15 4.6
unobsiructed

Combustible unobstructed with Pipe schedule 200 18.6 15 1.6
exposed members & [t (0.91 m)
or more o center

Noncombustible obstructed and Hydraulically 235 20.9 15 4.0
unohstructed calculated

Combustible unobstructed with Hydraulically 225 20.9 15 4.6
exposed members 3 ft (0.91 m) calculated
Gr MO on center

Combustible obstructed with All 168 15.6 14 A6
exposed members 3 ft (0.91 m)
or Mmore on center

Combusiible obstructed or All 130 121 15 4.6
unochstructed with ¢
members less than 3 {t (0.91 m)
oIl center

Cambustible concealed space All 120 11.1 15 4.6
under a pitched roof having parallel 1o the  parallel 1o the
combustible wood joist or wood slope slope
iriss construction with 10 3.05
members less than 3 i (041 m) perpendicular  perpendicular
on center with slopes having a 1o the slope® 10 the slope®

i
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Table 8.6.2.2.1(b) Protection Areas and Maximum Spacing

of Standard Pendent and Upright Spray Sprinklers for
Ordinary Hazard

Protection Maximum
Area Spacing
Construction  System
Type Type ft* m? ft m
All All 130 12.1 15 4.6

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 schedule 9 84 12+ 3.7%
All Hydraulically 100 9.3 12% B3.0*
calculated with
density 20.25
All Hydraulically 130 12.1 15 4.6
calculated with
density <0.25

*In buildings where solid structural members create bays up to 25 ft

(7.6 m) wide, maximum spacing between sprinklers is permitted up to
I12ft6in. (3.8 m).

(3]
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Table 8.9.2.2.1 Protection Area and Maximum Spacing for Extended Coverage Sidewall Spray
Sprinklers

Light Hazard Ordinary Hazard
Protection Area Spacing Protection Area Spacing
Construction
Type fi* m? ft m ft? m* ft m
Unobstructed, 400 373 28 8.5 400 37.2 24 73

smooth, flat

Table 8.12.2.2.1 Protection Areas and Maximum Spacing of ESFR Sprinklers

Ceiling’ Rool Heights Up to 30 It (9.1 m) Ceiling /Roof Heights Over 30 [t (9.1 m)

Protection Area Spacing Protection Area Spacing
Construction Type i m? ft m i m? f1 m
Noncombustible unobsiructed 1(M) 93 12 3.7 100 9.3 10 3.1
Noncombustible abstructed 100 9.3 12 4.7 100 9.3 10 31
Combustible unobstructed 106 0.3 12 8.7 L0y 9.3 10 8.1
Combustible obstructed N/A N/A N/A N/A

NFPA
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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 | 500-750 1893-2839 30-60
Ordinary 20 1.4 850-1500 3218-5678 60-90
hazard
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Table 22.5.2.2.1 Light Hazard Pipe Schedules

Steel Copper
I in. 2 sprinklers 1 in. 2 sprinklers
1% in. 3 sprinklers 1% in. 3 sprinklers
1% in. 5 sprinklers 1% in. 5 sprinklers
2in. 10 sprinklers 2in. 12 sprinklers
2% in. 30 sprinklers 2% in. 40 sprinklers
3 in. 60 sprinklers 3in. 65 sprinklers
3% in. 100 sprinklers 3% in. 115 sprinklers
4 in. See Section 8.2 4 in. See Section
8.2
For SI units, 1 in. = 254 mm.
Table 22.5.3.4 Ordinary Hazard Pipe Schedule
Steel Copper
1in. 2 sprinklers lin. 2 sprinklers
1% in. 3 sprinklers 1% 1n. 3 sprinklers
1% in. 5 sprinklers 1% in. 5 sprinklers
2in. 10 sprinklers 2 in. 12 sprinklers
2% in.. 20 sprinklers 2% in. 25 sprinklers
3 in. 40 sprinklers 3 in. 45 sprinklers
3% in. 65 sprinklers 3% in. 75 sprinklers
4 in. 100 sprinklers 4 in. 115 sprinklers
5in. 160 sprinklers 5in. 180 sprinklers
6 in. 275 sprinklers 6 in. 300 sprinklers
8 in. See Section 8.2 8 in. See Section 8.2

For SI units, | in. =254 mm.

(4]

NFPA

INTERMATIONAL



Pazh Engineering Group

Table A.22.5.4 Extra Hazard Pipe Schedule

Steel Copper

1 in. 1 sprinkler lin. I sprinkler
1% in. 2 sprinklers 1Y in. 2 sprinklers
1Y% 1n. 5 sprinklers | 1% in. 5 sprinklers
2in. 8 sprinklers |2 in. 8 sprinklers
2% in. 15 sprinklers | 2% in. 20 sprinklers
3in. 27 sprinklers |3 in. 30 sprinklers
3% in. 40 sprinklers | 3% in. 45 sprinklers
4in. 55 sprinklers |4 in. 65 sprinklers
5in. 90 sprinklers |5 in. 100 sprinklers
6 in. 150 sprinklers |6 in. 170 sprinklers

Ft;lr SI units,

lin.=25.4 mm.
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FIGURE 11.2.3.1.1 Density/Area Curves.

22.4.2.1 Friction Loss Formula.

22.4.2.1.1 Pipe [riction losses shall be determined on the ba-
sis of the Hazen—=Williams formula, as follows:

. 4*52Q=.35

P—W

where:

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

C = fricton loss coeflicient

d = actual internal diameter of pipe (in.)

22.4.2.1.2 For Sl units, the following equation shall be used:

1LA5s
p = 5.05[% ]u}"

where:
P = Irictional resistance (bar per m of pipe)

Q,, = flow (L./min)
C = friction loss coeflicient
d, = actual internal diameter (mm)

Area of sprinkler oparation (m?)

NFPA

INTERMATIONAL



Pazh Engineering Group

Table 22.4.3.1.1 Equivalent Schedule 40 Steel Pipe Length Chart

Fittings and Valves Expressed in Equivalent Feet (iMeters) of Pipe

Y3im. Yiin. Vi 1%im. Mz 20, 2'%in 30, 3'2in. 4in. 3im. b . Bin. 10 in. 12 in.
Fittings and
Valves (05 mm) (20 mormd (25 mamd (32 mom) CH0 o) 050 mam b (65 mmd (B0 ) (90 mmd (000 mum b (E25 ooy (150 mond (200 mum ) 0250 mmi 1300 mmd

45" elbow —_ I I 1 2 2 4 L 3 1 5 i) 9 1 13

(0.3) (L] (05 (0.6) (.6} {15 TR (1)) ] .2 (1.5 Zmn (27 (3.4) 4

00" srandand I 2 2 | 1 5 i i ® " 12 I L] n 1
elhow (03 [{{a] (A (08 (2 (1,5) (1.8 @1 (2.4) R an 4.3 (5.5 (6,70 (8.2)

007 long-nrm (5] I 2 2 | 3 1 B A 6 8 L} R 16 18
elhow (0,2 {1 (fg (06 11163 (.9 (L2 (1.5 (15 (L.8) (24 2N (4} E ] (5.0)

Tee of cross (Mow i i & fi £ [ 14 I& 17 20 245 W a5 50 0
Tt RV K] n [§ St {1.8) {24) () (4N {46) 152 i6.1) (7.6) i9.1) {1.7) (16:2) {15.5)

Burerfly saibve — _ —_ —_ _ o 7 ] —_ e i 1 12 1 21
.3 ) () {5.7) (3 13 (8T (h=) (4]

Gate valve —_ _ —_ —_ — 1 1 1 1 2 2 3 1 5 6
("3 {n.5) {04y I{RY] (0.6 (1065} (04 ] (1.5 11L.R)

Saang check” —_ — 5 7 L} [§] 14 [ (1] 20 n 9 45 ko i

Bl i
(L 2 (2.7 (%4 1.3 (R AL (b8} 16.7) 8.2y [{U8] (1a.n (16.8) {200

For SEanis, 1in =254 mong 1= 03048 m.
Novte: Information on %, pipe is included in this able only because it is allowed ander 815,194 and 8. 15.19.5.
“Drue 1o the variation in design of swing check vilves, the pipe equivalenis indicated in this table are considered werage.

Table 22.4.4.7 Hazen-Williams C Values

Pipe or Tube C Value*

Unlined cast or ductile iron 100
Black steel (dry systems including preaction) 100
Black steel (wet systems including deluge) 120
Galvanized (all) 120
Plastic (listed) all 150

Cementlined cast or ductile iron 140
Copper tube or stainless steel 150
Asbestos cement 140
Concrete 140

Table 22.4.3.2.1 C Value Multiplier

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

Zf?lme: These factors are based upon the friction loss through the fit-
ting being independent of the Cfactor available to the piping.

\
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Actual inside diameter =
e - = Factor
Schedule 40 steel pipe inside diameter

Table 11.2.3.1.2 Hose Stream Allowance and Water Supply
Duration Requirements for Hydraulically Calculated Systems

Total
Combined
Inside and
Inside Hose Outside Hose
Duration
Occupancy gpm L/min gpm | L/min | (minutes)

Light 0,50, or| 0, 189, 100 379 30
hazard 100 or 379

Ordinary 0,50,or| 0,189, | 250 946 60-90
hazard 100 or 379

Extra 0,50,or| 0, 189, 500 1893 90-120
hazard 100 or 379
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Uai&mu:thﬁ:Jhu.oJ_\Ln_;.ISLu;.ml uln:.:!fgbsl_;bﬁobml_l#:\&&g PP 1) glages i &g.p.ul.l
33,8 50

2k Sl / JS5 ol o gy dha = 521 b Colws 3 )85 pual Slaed

1.2J/area design /s = a3l jo 59,5 S5 junl Slaey

K—Factor = Q / PA| /P

w2l b sl (Preaction Double Interlock) (21593 (53aas b Slac sy g (Dry Pipe System) LSuliS i 4>
by il j81 3055 Po sl

13 fio § pjcadw eldd)l b Glgaso jhs by jhd @S huzao )3 @ e 6S1g JIS0 puul I eslatwl & jgaa 4s
O JB135 6551 by oo 315 balS | o2l b Caisbuo 30033 Fo 5 PO (o3 43900 Gulbo ¢)lgd oo 4 miiauw
SBL 8BS 3929 521 b Casbuo 53 JSa !

<
&
»

:l, 625 9.F I o wud b ulganw >
\ Gobin g (Bl geakiy (e

g Adl wiiw caud ciljlge &s 2lsh

&

Aol o il 381 3ua s Po 2l jb Cioluue

8
&

Percent reduction to design area
3

10
X-axis
10 20 30
Ceiling height (ft)
Note: y= =3X .55

2
For ceiling height 210 ft and <20 t, y=—9X + 55
For ceiling height <10 ft, y=40
For ceiling height 520, y=0
For Sl units, 1 ft = 0.31 m.

FIGURE 11.2.3.2.3.1 Design Area Reduction for Quick-
Response Sprinklers.
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L 4giSids aliald ¢ j ¢l ) UL 5l J1S5 el Cago (Jgass (Unobsiructed) 03008 Sgauun e (5l Lo o
ol (Obslructed} 63358 3g3uwo sla aiw 55 65T b Al cm Po bem PO (o ol 6353 plod cabw
cuat 83558 3gauo 8jlu pjom 1@ Liem P.g slold 3 S5 il g 338 Blal om 0o b s3lgi o sliald
a8

:(Unobst.ructed Cunstruclion} 63338 Sgduwo put b jluw way s

Cigd V.0 I 4inS alisld s 8 jle Liacl L sl ugd V. Ut 53058 1 6 jlw Liacl aliald 85 (3 gs0 4>
b L o jlw Ahao ahuws 3u0 3 Ve (JB132 g sail pa |l
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2 i;zf*laﬁni‘r;.“*}'aﬂaﬁni‘ﬂ._” JUs31 813> T isibly 5 jSlac 5 spgs egidgo —
maximum | maximum

Addly glas)
1A mSoaSy I L pSo punl cuas alald | JS1so

-'(ra'.'ar:'}' 1o emylass jl wuas slald J8lss
.|. 0 wlznl Jglas wulbo jlgs I adsls  ,iSIas
[ ‘E’r,ﬁs,ni;" S2gS 3l > Ui Lkl saz b (S/F) Sy !
9 0in. VE-P 2 Saobiuo jhs oS byao 5298 Ul iy ya7)
(2.7 m)

o 12ft1in.(3.7m) ]
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ojbw wadw g ylgudy L oxsd ohisl &yoyio
U o b oojany Jbio gl odiold 0338 5g3uu0 juc

3 S g jb (o)e £5a20 g PomJ31ao adw
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for 225 fi2 (21 m2)

FIGURE A.8.6.3.2.4(a) Small Room Provision — One Sprin-
Kler.
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h gl (IS L ol a8 g ) gsa ) Alald fSlas

7.5f(2.3m)
Light hazard occupancy
15 ft (4.6 m) x 15 ft (4.6 m)
spacing

75f(2.3m)

FIGURE A.8.6.3.2.3 Maximum Distance from Walls.

| ‘
| : q'i

X

[0} Y

X< 36in. (914 mm)
S = Maximum allowable distance
between sprinklers

FIGURE 8.6.4.1.1.3(B) Vertical Change in Ceiling Elevation

Less Than or Equal to 36 in. (914 mm).
[»]
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Measured on slope

FIGURE 8.6.4.1.3.1(a) SprinkleryUnder Pitched Roofs with FIGURE 8.6.4.1.3.1(b) Sprinklers at Pitched Roofs; Branch
Sprinkler Directly Under Peak; Branch Lines Run Up the Slope.  1ines Run Up the Slope.

P 213 ol 08 Cuwl iubly 581 o0 gy HSG ] 2uzie plaile | Baa SIS ghy

Sl o0 Jlgol bu T jiaalS g jlual ¢l lzs ol B g HSa

338 caad JlSay puwl £95 glas yogiaie ST U lul JSay puwl £ o

B8f0in. (25 m)
Sprinkler

A\\

|\ NZ

Distribution pattern from a
standard spray spr‘rnicier

FIGURE A.8.5.5.1 Obstructions to Sprinkler Discharge Pat-
tern Development for Standard Upright or Pendent Spray
Sprinklers.
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Floor Control Valve

Indicating-type floor control valve

with supervisory switch Pressure gauge

Feed main

\l—]/IJ:I_I K/ m F]
‘ ‘ [
Union with corrosion- Sight glass

resistant orifice / - Sectional

giving flow .ﬂ " _ R ) ik

equivalent to

f ;r;e” oo \E::.'Z' / ' %ﬂ"a"’e
2

d orifice in
Riser the system Test valve

—{ |

To drain

FIGURE A.8.17.4.2(b) Floor Control Valve.
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WS pidin o yguo oo uSU pl8 ol g ISyl ol 68 oleliad s ¢ (Gl ¢gg)) olg JyiS jgld

Pressure

Indicating-type floor control gauge
valve with supervisory switch Check '/ Waterflow Té

\ valve / switch sprinkler

Drain \
i H E:ﬁpl Inspector’s
riser
\ 1—:] | test and'drain
Fire hose valve connection

«— Combination sprinkler/

< - standpipe riser

FIGURE A.8.17.5.2.2(a) Acceptable Piping Arrangement
for Combined Sprinkler/Standpipe System. [l14:Figure

A.7.10.1.3.1(a) |

Pressure
Indicating-type floor control gauge
valve with supervisory switch E;];ogk / Wa_tg;lﬂow Igrinkler
wit
S \ v @ = — system

|78 —>»

Drain
riser Inspector’s
LY test and drain
\ 2%zin. Fire hose valve connection
(65 mm)
min.
«— Combination sprinkler/
. standpipe riser

-

FIGURE A.8.17.5.2.2(b) Acceptable Piping Arrangement
for Combined Sprinkler/Standpipe System. |[l14:Figure

A.7.10.1.3.1(b)]
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Check Valve — Control Valve — OS&Y
Valve - Landing Valve - Pressure Re-
.ducing Valve — Post Indicating Valve

PR (upen / L-hm) s CaaBg
s 81 38 oo sl i
L 338 oo cuar W3S Gaiw s
Cowl 6 edlaiwl i85 jgua
it 8 gl Sumig: i
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ol puds U (Breeching) (ol (indT woleidiol cauas 3590 5> &3S

_,JinSﬂL:hu.nl.lnﬁ:n.bdﬂGIthhﬁé;ml:n ,‘_,.,Lc."uumTuLn_,Lm L’ilaijgdllli'l'ﬁbgm_jl EJBUwMﬁl -
345 485 8 o il ol wiledasl 1 gglgian « Subl @ay0 g8 Pooo |l

_‘b_‘aJStTl.l.ﬂ::m 1P Wem ¥ES po peladjl g (il Fire Department Connection  —

1in.to 3in.(25.4 mm to 76.2 mm) -
waterproof mastic \

Fire
department
connection
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\\ >
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N
== =N =
Header g]lseck *l:lﬂéﬁ: I,|=1 ="
in valve T
room

w=m

-

i

L
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Automatic drip == =m==l

n

et

i

FIGURE A.8.17.2(a) Fire Department Connection.
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