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=g = A F K
(Values of k for Various Discharge Orifices)
% &3 SrasiA
ysFYNRE Nominal Diamete [ (@-1)
({Type of Orifice) o) rm) km

Sprinkier % T3—28 [1.8-22"
Sprinkler [ 8 1.8-2.0 2.6-29
Sprinkler % 10 26-29 3.7—4.2
Sprinkler 1A 1" 4.0-4.4 5.8-8.3
Sprinkler % 13 53-58 7.6—8.4
Sprinkler Vs 14 7482 |10.6—11.8
Nozzle 3 13 7.2 10.3
Nozzle % 22 22.2 32.0
Nozzie 1 25 29.1 41.9
Nozzie 1% 27 32.8 47.2
Nozzie 1% 29 38.8 3.0
Nozzie 13, 30 41.0 58.0
Nozzie LA 32 45.4 65.4
Nozzie 15 33 50.1 72.1
Nozzie 13 35 54.9 79.1
Nozzie (¢ —=0.97 for ali 1% 37 60.0 86.4

nozzles)
Nozzie 1% 38 65.4 94.2
Nozzie 13, 40 70.9 102.0
Nozzie 18 41 76.8 110.8
Nozzie A A 43 828 119.2
Nozzle 13 44 89.0 128.2
Nozzie 1'%, 48 95.5 137.5
Nozzle 14 48 102.0 148.9
Nozzie 1%, 49 108.0 157.0
Nozzie u 2 51 116.0 167.0
Hy drant butt(c ~0.90) 2 51 107.4 1547
Hydrant butt(c —0.80) 2 57 135.9 185.7
Hydrant butt(c —0.80) 21 64 167.8 241.6

BHERI e MAAET 30~90TolL H
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%2 Fog nazze K values

Algon Brass

1% in. Akr-O-Mist 30 degrees
1% in. Akr-O-Mist 60 degrees
1% in. Akr-O-Mist 90 degrees
2% in AkeO-Mist 30 degrees
2Y5 in. Akr-O-Mist 60 degrees
14 in. Maraudamatic

2% in. Turbojet

2% in. Turbomatic

2%4 in. Black Widow

1% in Impenal & PDQIl
2% in. Impenal & PDQII

4.9
4.7
4.2
10.9

6—12.5

Exhart Brass

1% in PLS200 30 degrees
1% in PLS2W0 60 degrees
1% in PLS200 90 degrees
2% in PLD200 30 degrees
2% in PLD200 60 degrees
2% in PLD200 9 degrees
24 in. PL] 30 degrees
2% in. PLJ 60 degrees
2% in. PL] 90 degrees
2% in. PLIN200 30 degrees

Rockwood

14 in WaterFOG
2Y4 in WaterFOG
1% in. 85—Cellar Pipe
1% in. SG 48

2% in. SG 48

14 in N2

244 in. N2

14 in. N-23

Womal

1}4 in 30 degrees
15 in. 60 degrees
2% in. 30 degrees
2% in. 60 degrees

Grinnel
1% in. Flamebuster -Set Cone
2Y4 i Flamebuster-Set Cone

American LaFrance

1Y4 in. Alfcospray 30 degrees
1% in. Alfcospray 60 degrees
1} in. Alfcospray 90 degrees
244 in. Alfcospray 30 degrees
244 in. Alfcospray 60 degrees
2} in Alfcospray 90 degrees

Wooster Brass

1% in Quadway 30 degress
14 in Quadway 60 degress
1% in Quadway 90 degress
2Y4 in. Quadway 30 degress

9.3

9.8
10.0
16.0
17.0
19.4
38.0
40.0
4.0
69.0

55
11.5
85
4.6
11.2
5.3
12.3
6.3

12.0
12.5
2.0
30.0

51

5.9
6.7
7.2
12.4
14.0
15.0

3.9
4.8
5.8
81

Ky)



24 in. Quacway 60 degress 26 Qeluo|~TEs) Hme filrs Fush
PAin Qubvay 9 dogrs M gon JoKEENA webd RO KE HoKE
Fog Noze Intermational 2 F5(NFPA Hand Book)9 #t}.
2% in 12 ft applicator 9.0
215 in. FOASS0 62.0
Bete Fog Nozze
2Y4 in. Fog 2.0
3 Nazzle coefficient Comparisons

A B 0O 3710 7952 10°20 13°24 19928 29°58 4830

C OR9 0BM 0%l 0% 0% 0970 0975 0.98

C o LO0 Lo 098 0% 0% 0953 009 0%

C 089 085 099 008 0M6 0.9 086 087

74 Typical Discharge Coefficients of Solid Stream Nozzles

Standard sprinkler, average(nominal Y5 in. dia) 0.75 R
Standard orifice(sharp edge) 0.62 E/
Smooth bore nozzles, general 0.96—0.98 i?,
A S

Underwnter playpipes or equal 0.97
Deluge or monitor nozzles 0.997
Open pipe. smooth, well rounded 0.90 E;/\ VO 9

7 b
Open pipe, burred opening 0.8 i Y
* Hydr: ooth - tlet, flowi 0.9 . )

yirant butt, sm and well rounded outlet, flowing full Outlet Smooth Outlet Square Outlet Square and
* Hydrant butt. square and sharp at hydrant barrel 0.80 and Rounded and Sharp Projecting into Barrel
* Hydrant butt. outlet square. projecting into barrel 0.70 Coef. 0.90 Coef. 0.80 Coef. 0.70
#5 Theoretical Discharge Through Circular Orifices

;L;d]'['\ })TE;;::ge/’ Onifice Diameter, in(mm)
psu [ftesec ) a e Srs Ye Tes 1 s My M P 20 2l 2y 2L 2y 23 3 e 3 3 4 4
(kPa) Jims) [ (1) (13) (16) (19) (220 (25) (29) (32) (38 (4 B (BN 60 (6 (6T (0 (76) (83 (89 (95 (10 (114
106 112555 | 434 769 120 173 235 307 389 481 692 941 1230 153 1733 1921 2117 2324 2766 3246 3765 4322 4917 62w
(7310 |(38.271 [{163) (291) (434) (654) (890) (1160) (1470)(1820) (2620) (3360) (4650) (5830) (6560) (7260) (8010) (8790) (10460) (12280) (14240) (16350) (18600) (235001
108 (12673 [ 436 776 12 175 237 310 392 485 698 950 1241 1571 1749 1939 2137 2346 2792 3277 3800 4363 4963 6260
(745} |(3863) | (165) (293) (458) (660) (898) (1170) (1480} (1830) (2640) (3590) (4690) (5940) (6620} (7330) (8080) (8870) (10560) (12390) (14370) (16500) (18770) (238001
110 |12789 | 440 783 122 177 239 313 3% 490 705 959 1253 1586 1765 1957 2156 2368 2818 3307 3835 4403 3004 6320
(758) 1(38.98) {{166) (296) (462) (666) (906) (1180)(1500) (1850) (2660} (3630) (4640) (6000) (6680) (7400} (8160} (8960) (10660) (12510) (14500) (16650) (18950} (24000
N2 112905 [ 444 790 123 178 242 316 400 494 711 967 1264 1600 1781 1974 2176 2389 2843 3337 3870 4443 5054 6380
(772) [(39.33) | (168) (299) (467) (672) (914) (1190) (1510) (1870) (2690} (3660) (4780) (6030) (6740) (7470) (8230) (9040) (10750) (12620) (14640) (16800} (19120} (24200
114 113020 | 448 797 124 180 244 319 403 499 717 976 1275 1614 1797 1992 2195 2410 2869 3367 3904 4482 5099 6440
(786) 1(39.68) | (169) (301} (471) (678) (923) (1210)(1530) (1880} (2710) (3690) (4820) (6100) (6800) (7530) (8310) (9120) (10850) (12730 (14770) (16950) (19290) (24400)
116 |131.33 [ 452 804 125 181 246 322 407 503 724 984 1286 1628 1812 2009 2214 2431 2894 3396 3938 4521 SI44 6300
1800) 1(40.03) | (171) (304) (475) (684) (931) (1220)(1540) (1900) (2740) (3720) (4860) (6160) (6860) (7600) (8380) (9200) (10940) (12840) (14890) (17100) (19460) (24nik
118 113246 {456 811 126 183 248 324 410 507 730 993 1297 1642 1828 2027 2233 2452 2918 3425 3072 4560 5188 6360
(B13) ((40.37) [(172) (307) (479) (690) (939) (1230} (1550)(1920) (2760) (3760) (4910) (6210) (6920) (7660) (8450) (9280) (11040) (12950) (15020) (17250} (19620} (24800)
120 13357 [ 460 818 127 184 250 327 414 512 735 1001 1308 1656 1843 2044 2252 2473 2943 3454 4006 4599 5232 6620
(827} |(40.71) | (174) (309) (483) (696) (947) (1240) (1560) (1930) (2780) (3790) (4950} (6260) (6970) (7730) (8520} (9350) (11130) (13060 (15150) (17390) (19790} (25000
122 113469 [ 464 825 129 186 252 330 417 516 742 1010 1319 1670 1859 2061 2271 2494 2967 3483 4039 4637 5275  rbsU
(341} [(41.05) | (175) (312) (487) (702) (954) (1250) (1580)(1950) (2810) (3920) (4990) (6310) (7030) (7790) (8590) (9430) (11220) (13170) (15270) (17540) (19950} (25300)




124
(85
126
(#64)
128
(RR2)
130
(R}
132
(i)
134
(424)
13n

(4%}

13079
41 3%
13688
(4172
1379
(42,054
139.03
(12 348}
14010
(42709
s
(4303)
14221
(1:435)

47
(170
171

(178}
475
1179
479
(I181)
182

(182)
184

(184)
190
(185)

831
(314)
338
(317
845
(319
85.1
{422
B 7
(324)
864
(320
8710
{129)

130
(491)
131
(495)
132
(499)
133
{503)
134
(506)
135
(310
136
(LY

187
(707}
189
(713)
190
(719)
192
(724)
193

254 333 421 520 748 1018 1330 1684 1874 2077 2289 2514 2992 3511 4072 4675 5318 6740
{962) (1260) (1590} (1960) (2830) (3850) (5030) (6370) (7090) (7660) (8660) (9510) (11320) (13280) (15400) (17680) (20120) (25500)
256 335 424 524 754 1026 1341 1697 1889 2094 2308 2534 3016 3539 4105 4712 5361 680G
(970} (1270 (1600) (1980) (2850) (3880) (5070) (6420) (7150) (7920) (8730) (9580) (11410) (13390) (15520) (17820} (20280} (25700)
258 338 427 528 760 1034 1351 1711 1904 2111 2326 2554 3040 3567 4137 4749 5403 6830
(978) (1280) (1620) (2000) (2870) (3010) (5110) (6470) (7200} (7980) (8800) (9660) (11500) (13490} (15650) (17960) (20440} (2540X)
20 341 431 532 766 1042 1362 1724 1919 2127 2344 2574 3063 3595 4169 4786 B445 640N
(985) (1290) (1630) (2010) (2000) (3940) (5150) (6520) (7260) (8040) (8870) (9740) (11590) (13600) (15770) (18100) (20600) (26100)
263 343 434 536 772 1050 1372 1736 1933 2144 2362 2594 3087 3623 4201 4823 5487 6450
(730) (993) (1300) (1540) (2030) (2920) (3970) (5190) (6570) (7320) (8110) (8940) (9810) (11670) (13700) (158%0) (18240) (20750} (26300}
194 265 346 437 540 777 1058 1382 1749 1948 2160 2380 2613 3110 3650 4233 4860 5529  TONO
(735) (1000) (1310) (1650) (2040) (2940) (4000} (5230) (6620) (7370) (8170) (9010) (9880) (11760) (13800) (16010) (18380) (20910) (26500)
196 267 348 441 544 783 1066 1302 1762 1962 2176 2398 2633 3133 3677 4625 48% 5570 700
(741) {1007) (1320) (1670) (2060) (2960) (4030) (5270) (6670) (7430) (8230) (9070} (9960) (11850) (13910) (16130) (18520) (21070 (26700)
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APPLIED
PRESSURE

Bourdon gage transducer

LINK
X TO
<~ MOVEMENT | GAGE OR
PLATE

U-ube manometer

TOTAL HEAD pSTATIC

Small hole on both
sides of outer tube

! MANOMETER
e ~‘u‘
)
[}
'

%

—_y =

39



(2) MiEe BIEHEE

MES FUKENS FIFst EHshY AlEss
Holl= Pitot tube, Rotometer, Venturi tube, Ven-
turimeter, Flow nozzle, Orifice plate, Dall flow
tube, Electronic transducer, Electromagnetic flow

meter Fo] 1o MAKERRAC AEEA%S A7
= Orfice plate”t 71g=1 Flow nozzle, Ventur-

itube(Venturi meter), Flow tube IEo]X 1HE:ESS
03 18y
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W
INLET THROAT

i

Venturi meter with conical entrance

D FLOW Do T

INLET

INLET FLANGE

INLET ‘\' °
SHOULDER

HIGH PRESSURE

PIPE CONNECTION

LOW PRESSURE—q

PIEZOMETER \ PIPE CONNECTION
VENT BUSHING

N\
OUTLET FLANGE
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INLET CONE

Dall flow wbe
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Pressure Gauge (Accuracy £2%)

—— t— 200 00—
$3 - \\ "‘ o
VI bleed Valve o

O j j D //- _ _ ”}
C I~ Plug or cap
' J—\_I—J\
l 1,600 N

BS 1387 Medium Tube Nominal Bore 50 Fitting

110, 15, 20, 25 or 32mm

Figure 1: Test Appartus For the Water Flow (Accuracy of Weighing +1%)

FOC ¥ 1S0)
(3) EHANA #H2stn Jv= ULY HokEH FIGURE 25.1
ﬁﬁ{f% KQzK\/I_ji—‘?—E‘] K% Eﬂjfﬂ—ﬂi Efi/: (CLfLI).IBRATIONTEST EQUIPMENT
Q¥ gallons/min, P= PSIo]t}. A ek
FEEE aolNsl 2ol V2990 ghol
ol Fhe Mkl ES (S HOKEE T ‘
He 7~100PSIel FEER S} HokEe MEst g T
9 —EEHA L EAAIIEA Kakg L. |
Eake] olE 9 FKtol BekelA Eahe = |
ﬁ@blﬁ‘]i iﬁfiﬁ}—ﬂ 9‘1]:}‘ - Must progct inside pipe at kas 178
) Couplings Welded o e
172" 34
1 Section A-A

Sprinkler “K’'s”

Nominal “KT Percent of Identification?
Orlifice Factor Nominal ¥z-Inch

(in) Discharge
114 1.315 25.0 1/2-in NPT — Pintle
5116 1.8-2.0 333 1/2-in NPT — Pintle
3/8 2629 50.0 1/2-in NPT — Pintle
7118 4044 75.0 1/2-In NPT — Pintle
12 5358 100.0 1/2-In NPT

17/32 7.482 140.0 1/12-In NPT

42

or 1/2-In NPT — Pintle
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1“K" factor Is the constant In the formula: Q = KJP, where @ = FlowIngpm,andP =

Pressure In psi.

1With the exception of Ya-inch orifice and 17/32-Inch orifice, 3/4-inch NPT (iron plpe
thread) sprinklers, the nominal orifice slze Is cast or stamped on the wrench boss of

the sprinkler frame,

2l

| ERE U7

K values for sprinkler orifices

AEeEAES rhoo2 Ao En
Shito] 37h4) 9] AEaiEC] #ste BF9] HKEE
ek HEEReE 2k &Eel Eske #
A HAES BiiE7HA
ALE 1A ISOE FOCH

2t MEFR( SH(B|nE)

ol QoM el EE F—sih
71 RS A& ULHEAAN &A7]9]

HEppEol K/ VEHSZ HoKstAS™ HiEol

A 552 Jgiftolth

NE T8 g3 -de FOCISO U L
&2 Al A B A B A o
bz qh A 1 6.63(6.5B) 7.0(100P)
7] {kg'/cif, PSI) B 1 0.51(0.5B) 0.5(7P)
W g Al 119.7 319.3 310.37(82¢)
] (¢ /min, gpm) B 76 37.1 13.02(3. 4¢)
® K & Al 9.7 124 117.3(8.2)
B 76 52 18.6(1.3)
=7 (mm*) 102.3 102. 3 52.7 52.7 151 151
i Al 0.243 2. 441 0. 289
(m / sec) B 0. 154 0. 284 0.012
\er A} 3.0 304.0 4.3
(mm) B 1.2 4.1 0. 007
Reynold 4 Al 1.898 9. 820 3.331
(X10") B 1.203 1.143 0. 138*
37 (") 41.2 41.2 52.7 52.7 41.2 41.2
4 % Al 1.497 2.441 3.882
m / sec B 0. 951 0.284 0. 163
Ve 2 Aj 114.3 304.0 768.9
(mm) B 46.1 4.1 1.4
Reynold 4 Al 4.708 9. 820 12. 209
(X10") B 2.991 1.143 0.513

T

QW=KJ/T
1B(bar)=1.0179 kg./ onf
1P(psi)=0.0703 »
1g(gpm)=3,785 ¢ /min

D s L e —

A G A H s Y A 389

6. v(10CE)=1.31X10"%n’“sec

=1

K(g% - 9 2)=0. 99K(FOCISO)

(15A, 20A¢) 7 $)=14.29K (UL)
8. AA %o 55 : Reynold4 2, 000~4, 000
9. A:BAME, Bg)E

43




L BEER o o

AREKE 9 ARSTEHR)IEE HEE
a7 et LEFRS B AR

AES o3 2.

(1) = BIRstal 78 de] 2ol

© 15APASRE! K

22 g

gI=g HAsIAT

4 BOKENS 1kg/of .28t BE L AhE(E

Bl st BSEAS & HBEEANM HE

shel Tagke BSID SEMMEE T HE

faR#st 2o

HME 15ANEHI A-ERE

7NEs T L1 R FOCISO u L .
#42| H A B A B A B
Wy Al 0.99 0.99 0.99
(kg'/cif, PSI) B 0. 99 0. 99 0.99
o D Al &1 . 79.5 78,9
#;:’- ( ¢ /min, gpm) B 79.7 78.9 788
g S K # Al 8.5 8.0 79.3
B B 8.1 79.35 79.2
%'g 2 % (mm°) 11.2 11.2 11.2 11.2 11.2 11.2
I8 4 (mn / sec) 13.56 | 13.49 | 13.46 | 13.35 | 13.35 | 13.34
V2,2 g (mm) 9,38 9.28 9.24 9,10 9.10 9.08
C 0.973 | 0.968 | 0.966 | 0.959 | 0.959 | 0.958
= 2 7% (nn®) 102.3 | 102.3 52.7 52.7 151 151
g 4 Al 0.163 0.608 0.074
‘28 (m / sec) B 0.162 0.603 0.073
o Vi/24 Al 1.4 18.9 0.3
(mm) B 1.3 18.6 0.3
* Reynold 4 Al 1.273 2. 446 0. 853
® (X10%) B 1.265 2.426 0. 842
A 7 (um®) 41.2 41.2 52.7 52.7 41.2 41.2
B s Al 1.002 0. 608 0. 987
a m / sec B 0. 997 0. 603 0. 986
® Vi/24 Al si.z 18.9 49.7
& (mm) B 50. 7 18.6 49.6
* Reynold4* Al 3.151 2. 446 3.104
(X10%) B 3.136 2.426 3.101
A ZW3A B sAhe A
B9 (v ZA 5o )
AREEE VHNFARS RIFHOE KiEs: EhHez AsaHed Kgto]l & WMol & X
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