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—— Wartical plane treated as wall
far sprinkler spacing

X = 36 in. (900 mm)
5 = maximum allowable distance
between sprinklers
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Steel Pipe Dimensions
Schedule 10* 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
/b 0.840 213 0.674 170 0.083 2.1 — — — — 0.622 158 0.109 28
1050 267 0.884 224 0083 21 — — — — 0.824 210 0.113 29
1 1.315 334 1097 279 0109 28 — — — — 1.049 266 0133 34
1/, 1.660  42.2 1442 366 0109 28 — — — — 1.380 351 0.140 36
1! fo 1900 483 1.682 427 0109 28 — — — — 1.610 409 0145 5.7
2 25375 60.3 2,157 5.8 0109 28 — — — — 2,067 525  0.154 39
2L/s 287 73.0 2.635 66.9 0120 5.0 — — — — 2469 627 0203 52
3 3500 889 3.260 828 0120 3.0 — — — — 3068 779 0216 55
81/, 4.000 101.6 3.760 955 0120 3.0 — — —_ — 3548 901 0226 5.7
4 4500 1143 4260 108.2  0.120 3.0 — — — — 4026 1023 0237 6.0
5 5563 1413 5205 1345 0134 34 — — — — 5.047 1282 0.258 6.6
6 6.625 168.3 6,357 1615  0.134° 34 — — — — 6.065 1541 0280 7.1
8 8.625 219.] 8249 2005 0.188 48 8.071 205.0 0277 7.0 7981 — 0322 —
10 10,750 273.1 10,370 2654 0.188° 4.8  10.140 2576 0307 78 10,020 — 0.365 —
12 12750 — 12.000 — 0.350 — — — — — 11938 — 0.406 —
10-F Jgux
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Equivalent Schedule 40 Steel Pipe Length Chart

Fittings and Valves Expressed in Equivalent Feet of Pipe

Ve 31 1Yy 1Y, 2 2, 3 3, 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 2 & 3 3 4 5 7 9 11 13
90° standard elbow 1 2 2 3 4 5 6 7 8 10 12 14 18 22 27
90° long-turn elbow 05 1 2 2 2 3 4 5 5 68 9 18 16 18
Tee or cross (flow turned 90°) 3 4 5 6 8 10 12 15 17 20 25 30 35 A0 60
Butterfly valve - - - - — 6 7 10 — 12 9 10 12 19 2]
Gate valve - = = = — 1 1 1 1 2 2 3 4 5 6
Swing check® — — b 7 9 11 14 16 19 22 27 32 45 b3 6

V¥ J 9>
a5l VY-l C Factor 51

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

Ve il B C L obs g el cupd 818 Jgom

asls B ooy ply Sl Jlad 51

487
Actual inside diameter .
= Factor

Schedule 40 steel pipe inside diameter
) Fo 1YV B YL bavgie Jlas 5 jlad oS sladase ;o @ (2S5 SIS ol (655 a2 D50 50 5 Falg) st jo
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Marerials and Dimensions Sandard

Duciile Iron

Crmend Movior Lindng for Duclile fron AWWA CI04
Fipe and Fitdings jfor Wsler

Folyelirglers Encowment for Ductile AWWA C105
From. Fipe Sysiems

Rubber-Cad foinds for Ducile from AWWACI11
Presvurr Fijee owd Filiings

Flomger Ductile from Fifee with Ductile AWWA C115
From. or CGrery From Threded F

Thicknesy Desigm of Ducile Iron. Fijse AWWA C150

Ductile frem. Fijee, Cenirifgnlly Casd AWWA CI51

Wsler

Siemadard for the Insiailation of Ductile AWWA CE00
Tron Waler Moins anal Their
Appurimonce

Concrede

Reimjyroed Conorete Preouse Fifse, AWWA C300
Slerl Oplimader Thpe

Presivexsed Conorete Preouse Fije, AWWA C301
Sierl Cylinder Thpe

Reimjforoed Conorete Preouse Fifse, AWWA C302
Non-Cylinder Thbe

Reinjrced Conorete Preour Fifse, AWWA C303
Slerl Oplimader Thpe, Proteverions

Siemaderd for Asbesios Cemen AWWA C400

Distribuution Pige, 4 in. Throegh
16 in., for Water Distribution

Crmend-Morior Lining of Wisler Fipe AWWA OB0Z
Lines 4 im. amd Larger — im Place

Plastic

FPolywinegl Chiloricle { PV} Precmre AWWA OO0
Pipe, 4 in. Theough 12 in., for
Waler [Diciribution

FPolywinegl Chiloricle { PV} Precmre AWWA CD05
Fipe, 14 in. Through 48 in, o
Wsler [Diciribution

Folyeiirplers {PE) Preore Pipe and AWWA (D06
Fittings, 4 im_ { 10 wem) Through
&3 im. {1575 mm) for Wisler

Mulerulardy Orievaled Fofyeiay AWWA OO0
Chloridde {PY0O) 424 i

Brass

Spwrification for Ssmiey Rad Broce ASTM B43
Fipe

Copper ) .

Spwrification for Ssamiey Coper Tule ASTM BT

Spwrification for Ssmiey Copper Woaler ASTM BSE
Tube

Rapuiremeis for Wt Seomlece ASTM B2%1

Cofeer amd Cojsper-Alloy Tube
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Standpipe
Angle riser
valve S

—_——

) Inspector's
N Yain. (6 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 to outside C:’\—/
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: (Plastics Group A) Acy 5 slocSiwdl ~0-Y+-Y-o
Sl le bSadl (ol 5l diges wi

(1) ABS (acrylonitrile-butadiene-styrene copolymer)

(2 ) Acetal (polyformaldehyde)

( 3 ) Acrylic (polymethyl methacrylate)

(4 ) Butyl rubber

(5) Cellulosics (cellulose acetate, cellulose acetate butyrate, ethyl cellulose)
(6 ) EPDM (ethylene-propylene rubber)

(7)) FRP (fiberglass-reinforced polyester)

( 8 ) Natural rubber
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(9 ) Nitrile-rubber (acrylonitrile-butadiene-rubber)
(10) Nylon (nylon 6, nylon 6/6)
(11) PET (thermoplastic polyester)
(12 ) Polybutadiene
(13 ) Polycarbonate
(14 ) Polyester elastomer
(15 ) Polyethylene
(16 ) Polypropylene
(17 ) Polystyrene
(18 ) Polyurethane
(19) PVC (polyvinyl chloride — highly plasticized, with plasticizer content greater than
20 percent) (rarely found)
(20 ) PVF (polyvinyl fluoride)
(21) SAN (styrene acrylonitrile)
(22 ) SBR (styrene-butadiene rubber)

:(Plastics Group B) Beg,5 (slacSoadb-#-Y -Y-o
Dl le neSeiadly ol 5l aiges Wiz il o aiids 5 BTU/FEZ N0+ BV e v s bapy] &)l slasl] £33 a5 olacSaudly

(1) Chloroprene rubber
(2 ) Fluoroplastics (ECTFE - ethylene-chlorotrifluoro-ethylene copolymer; ETFE- ethylene-
tetrafluoroethylene-copolymer; FEP - fluorinated ethylene-propylene copolymer)
( 3) Silicone rubber
: (Plastics Group C) Coy,5 slacSitwdy-Y-Y+-Y-o
ol aids p BTU/FEZ V- v o5l S oy T o)l ssluslyT & 5 a5 slacsioadly
L Wl Sl oyl 5l diges sz

(1) Fluoroplastics (PCTFE - polychlorotrifluoroethylene; PTFE - polytetrafluoroethylene)
(2) Melamine (melamine formaldehyde)
(3 ) Phenolic
(4 ) PVC (polyvinyl chloride — flexible — PVCs with plasticizer content up to 20 percent)
(5) PVDC (polyvinylidene chloride)
(6 ) PVDF (polyvinylidene fluoride)
(7)) Urea (urea formaldehyde)
iy g, g YL e e MoV -Y-C
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Q0 =130 x 0.15 = 19.5 gpm
2 2
19.5
— = = | =— = | — = . St
B e () = (2] w1
oY Sy o
_ _ 4.52Q185 . 4.52(19.5)185
Proz = Proy + Pryg, 4o X5 =Proy + s i X S = 121+ o e X 13
= 12.1 + (0.124 x 13) = 13.7 psi
Q = KVP =5.6V13.7 = 20.7 gpm
No¥ Sy el
_ _ 4.52(19.5+20.7)1-85
Pios = P10z + Prigy 05 X § = 13.7 + i X 13
= 13.7 + (0.125 X 13) = 15.3 psi
Q = KVP =5.6V15.3 = 21.9 gpm
NoF Sy sl
_ _ 4.52(19.5+20.7+21.9)*-%°
PI(M: - P103 + PL103,104 XS = 15'3 + {120)1.35(1_38)4.87 X 13
= 15.3 + (0.278 X 13) = 19 psi
Q = KVP = 5.6 V19 = 24.4 gpm
N oS
1.85
Py = Pios+ P XS=19.0+ 4S2OSHTILNUMNE oo | o

19.0 + (0.514 x 11.5) = 24.9 psi

(120)1-85(1.38)4-87
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5l 4l Jolee 495G K

_0Q _ 865 _
keq=75= 5 =173
X o,5
_ _ 4.52(86.5)*8%
Py=Pi+ P, X§=249+ — o X 10
= 24.9 + (0.072 X 10) = 25.6 psi
Q = keqVP =17.3V25.6 = 87.5 gpm
Yo,
_ _ 4.52(86.5+87.5)185
Py=Py+ Py,  XS=256+ coomrme X 10
= 25.6 + (0.260 x 10) = 28.2 psi
Q = koqVP =17.3V282 =91.9 gpm
Fo,¥
4.52(265.9)*%°
Po=Pi+ Py, XS=282+ oo (2‘017)4‘3-,» X (78 + 10)

= 28.2 + (0.574 x 88) = 78.7 psi

(Wui U..uoi) &,.Z.A) 0 a;

P5 = P4 + [ PL4_5 X (HRiser + Leq(Check Valve) + Leq(OS& Y))] + (0433 X HREser) =

4.52(265.9)1-85
(120)1.35 (4.026)4-37

78.7 + [ X (10 + 22 + 2)] + (10 x 0.433)

= 78.7 + (0.022 x 34) + 4.3 = 83.7 psi
.09..» u«.AL )ls.o).w‘ W (_Q‘)J AJ[A 83.7p5| )LMAB 9 265.9gpm &° sl&d)&l ).’Lw Ls WJLA.».A 9 IR r:l?u‘ uL»....)l?bo u.uLMJ‘ 5
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Supply Fan
Exhaust Fan
2 x 9400 CFM O+ 2 x ‘.*700 CFM
F300 18800 CFM Centrifugal Fan 9400 CFM
Axial Fan (6250CFM x 3)
M.D (3125CFM X 3) M.D
; 10500 CFM j 5250 CFM
I I
12500 CFM 6250 CFM
(6250CFM x 2) (3125CFM x 2)
M.D M.D
: 10500 CFM [ 5250 CFM
I I
10500 CFM (;2?5) gm)
(6250 CFM) | yp M.D
ﬂ 10500 CFM [ 5250 CFM
I I

Slde 5l il s ggazme sy 90 (Ru9a0 )b P ggazme ALl 4y azgi b g 09 o0 plowil alil o j0 lem (2yga )b Ve 5 el Sl
255 oo 8 ks 8 Sl 3L (10500<18800) ol i abib Sy y0 lga (angad b oo

Y




OloyS lwl 090 J5uS g (wd 9 SUilegil 39 o slabl sbrailoln Ol g oy a0l ogus

(D 5%4.:.:5&,»5 ‘5.>|).b ‘SLo.J..M)
o3l oo b Lt 25T JgmnsS Sy S8l e (pye 20 YY) mpo od ¥o oo 51 12aS olaziles S corlas a5 ol jo-)-F-os

g (S ey Rl ool Ao

& iy el Gl b jlas Gl las 1) sl g5 e A LIS LS (5T JgeeS oyl dsloe 50 Al e (g Y-F-0
Yoo colue 2-A gl (5T JounS o (Jlie olsie 4005 (s Ol (o0 | o ol 25T ¢ gl (25T g (g0 a5, 0 A
alold) alols a5 sass idgy 1) Slas o5 Byad 3 (@ S BOY) @ipe D8 7 v+ g (Jgene slad Bpai 15 (e ye YVA) @oye &5
Slas (15T la JgunS ol [0 0l (e YY.A) g8 VO 51 Giao wls Slis (25T JgunS 0055005 4y abaii jo 51 ((28ly (g9, ool

DS B B e Bpal G o Sl 5 Colis 550 90 2 Sl (55,0

Class A
Rating Ordinary
Shown on  Light Hazard Hazard Extra Hazard
Extinguisher  Occupancy Occupancy Occupancy

1-A — — —
2-A 6,000 3,000 —
3-A 9,000 4,500 —
4A 11,250 6,000 4,000
6-A 11,250 9,000 6,000
10-A 11,250 11,250 10,000
20-A 11,250 11,250 11,250
30-A 11,250 11,250 11,250
40-A 11,250 11,250 11,250

aliee Sl pai H0 A 0aisS hgels (gl clablone (g0 Dg8) Corlue jiSTas V-F-0 Jgax

Light Ordinary Extra
Hazard Hazard Hazard

Criteria Occupancy Occupancy Occupancy
Minimum rated 2-A 2-A 4-A
single extinguisher
Maximum floor area 3000 {2 1500 fi® 1000 ft2

per unit of A

Maximum floor area 11,250 fi® 11,250 fi2 11,250 fi®
for extinguisher

Maximum travel 75 fi 75 fi 75 ft
distance to
extinguisher

olhs S sl Slas (25T JseS 65513 Joe 5 o5lasl Y-F- Jgu

503 8 5550 53 1y L5 55T JgmesS Sy a8l (R0 YY.1) 058 VO ela b JS5 (sl ols 5 e g0y ol oSy o SHF-F-o
Sl g Slis (25T JomS SO L lg5 oo ]y (oye 5o VEFF) soye g VWY o v Sl ailaie G aljg0 ] 50

5 Sl ol b osd Sliblons (e D38 Vo 8) BA sty 42,5 Glis (5T o S5 b Sl oo o o5 oo
(e i 1 ¥0) grpe D38 VIO ol oS5 38 50 51 055 (0 45 (grupe Coolino (8550 i IS8 alaitns Ygans o Lozl
alold 1o b oarsS igals (e YY) gd YO glads a0l o 5o [ YV x 126 YY) g8 Vo 8 x g3 V£l a0 S o lnoncend]
A yeS oo 418 w2 5l (e YY) g8 V-7
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l«——1086 ft (32 m) —>

| 75 ft
(22.9 m)

EXTG o EXTG (13%5"'1‘ )

«——106 ft (32 m)—»

Vo UK
5 (goyo e FEFOY b e 20 AYR) 0 g B0 B gpo ogd Voo oo sla et b sl o 0aiiS bgals oluai-F-F-c

w00l oolo QL....; Y‘—f’—% Jgd-?'

Light Hazard Ordinary Hazard Extra Hazard
4-A 10-A 20-A
A 2-A 3-A and up 2-A 3-A 4A 6-A and up 4-A 6-A 10-A and up
a
(ft%) 6000 9000 11,250 3000 4500 6000 9000 11,250 | 4000 6000 10,000 11,250

10,000 2 2 1 4 3 2 2 1 3 2 1 1
20,000 4 3 2 7 b 4 3 2 5 4 2 2
30.000 5 1 3 10 7 5 i 3 8 5 3 3
40,000 7 5 4 14 9 7 5 Rl 10 7 4 1
50,000 9 6 5 17 12 9 6 5 13 9 5 5
60,000 10 7 6 20 14 10 10 6 6
70,000 12 8 7 24 16 12 12 7 7
80,000 14 9 8 27 18 14 14 8 8
90,000 15 10 8 30 20 15 15 9 8
100,000 17 12 9 34 23 17 17 10 9
110,000 19 13 10 37 19 11 10
120,000 20 14 11 10 20 12 11
130,000 22 15 12 44 22 13 12
140,000 24 16 13 47 24 14 13
150,000 25 17 14 50 25 15 14
160,000 27 18 15 54 36 27 27 16 15
170,000 29 19 16 57 38 29 29 17 16
180,000 30 20 16 60 40 30 30 18 16
190,000 32 22 17 64 43 32 32 19 17
200,000 34 23 18 67 15 34 34 20 18

210,000 35 19 70 35 21

2! 37 20 74 37 22

39 21 77 39 23

40 22 80 40 24

19 9 84 42 25
260,000 RE} 24 87 4 26 24
270,000 45 24 90 45 27 24
280,000 47 25 94 47 28 25
200,000 19 26 97 19 29 26
300,000 50 27 100 70 30 27
310,000 28 104 69 31 28
20,000 29 107 72 32 29
0,000 30 110 74 33 30
10,000 31 114 76 34 31
350,000 32 117 78 35 32
360,000 60 40 32 120 80 60 60 36 32
370,000 62 42 33 124 83 62 62 37 33
380,000 64 43 34 127 85 64 64 38 34
390,000 65 4 35 130 87 65 65 39 35
400,000 67 45 36 134 89 67 67 40 36
410,000 69 46 37 137 92 69 69 41 37
420,000 70 17 38 140 94 70 70 42 38
. 72 48 39 144 96 72 72 43 39
440,000 74 49 40 147 98 74 74 H 40
450,000 7 50 40 150 100 Vi) Vi) 45 40
460,000 77 41 154 103 77 41 115 77 46 11
70,000 79 42 157 105 79 42 118 79 47 42
480,000 80 13 160 107 80 43 120 RO 48 43
190,000 82 8 164 109 82 44 123 82 19 18]
500,000 84 45 167 112 84 45 125 84 50 45

A u»)lf u‘).'a} ‘_g‘)_) > sosS w}.ol} Sloss :\ﬂ—f—;.:) Jjb
S ol colus ggome &l ‘f] Olginad g aiiils o 5 )I5 Jaius & s 4 Gzl jladds o colus gl Y-F-0 Jou—0-F-
ol 00 o (&JJA).A.«OAY’?\)&’)A u_)9.9 AR 6L)Ja)b;aLmuLoa.>Lu 99 )‘ ‘5JL~4)J) de} OOy )lfd..:uLo.*}L.u

Building  Area of
Type  Coverage 2-A Light 3-A Light  4-A Light

Single 90,000 fi® 15 10 8
story
Three 30,000 2 15 (5 x 3) 12(4x8) 9(8x9%)

stories  x 3 floors

4
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1Jsl b9,
4-A extinguishers for light hazard occupancy

= 6{10-A extinguishers for ordinary hazard occupancy
20-A extinguishers for extra hazard occupancy

67,500 ft*
11,250 ft*

aloe A (1 (RAt) a4, b celie JomeS dlaws a5l egi o 6lp V-F-0 Jsaz 4 az g b g 3% dslo 4 a5 L
D9 50

FB gy sod el o ools ylis py JSKG j0 aS jshilen Sg e sl )lgss slael )0 0aisS (hgels id oad acwle Jlade pols )3
D93 VO 5l 5,90 45 aiias « I slao iy saimslis jloagle sblis .ol ool (Al raoy 4 ciluw iSTas gl 5 wil Jgud
Aips o lasly b oaisS igels e aladi .aiies o0 Jigels iS5 b (e YY)

450 ft (137.2 m)
® ®
E |\ 75 ft (22.9 mm)
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67,500 ft*

6000 ft*

67,500 ft*

3000 ft*

67,500 ft*
4000 ft

=12 2-A extinguishers for light hazard occupancy
= 23 2-A extinguishers for ordinary hazard occupancy
=17 4-A extinguishers for extra hazard occupancy

450 ft (137.2 m)

150 ft (45.7 m)
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67.500 £’ 2-A ext!ngugshers for llgh_t hazard occupancy
— =124 4-A extinguishers for ordinary hazard occupancy
6000 ft 6-A extinguishers for extra hazard occupancy
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