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A Study on Application Formulas of The Reaction Force
Jeong, Keesin
Dept. of Fire and Disaster Prevention of Semyung Univ.
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There are a few formulas to calculate the reaction force. I have studied these
formulas for how to derive and where to use. And also have studied what do we
careful to apply to actual fire protection systems such as nozzle of indoor and out
door hydrant system. I suggested appropriate method to calculate the reaction force.
Keywords: Reaction force, Nozzle, Hydrant system.

1. MB
2ol A Rk o] ALA L TR Eokell A AREET 53] Suldistdely o425k,
SO XL T O] Abge] =SS Fal Asteu ¥ T ASRAE WAbskE Aol o
bt o] 7)o whel WEghEs Algstal dvk Nk o] whreS AlibetE Ak o]
o] 7HA7F del o= A& AR&she Zlo] AHg AJMA Td2uE wirl k. o]
s 2 ATrelA = RbEE S ALkes Aol oW Flo] o ofwA fFREHA=A E
Asbav]o] A&ate A5 ouE AS AT AN E FAE Fotofof Aol o
sto] ERES Foko] dotra yp ubeEA g Ao] ofx ARIAE AAE}3]
2. 8iX AMEE = vrHA M A d oo RE
2.1 &9 Wit A A (d Ao W3l
RF=10.01667 Q (v,—v,) RFIN, Qlipm], vlm/s]
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RF=m a m=p @ At a=Z
Av
RF=(p @ At) (E) RF=p Q Av
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29197 1175 = 60,000[——]
S min
_ ) — _ —1000/-%9
RF= 1000 (GOOOO)Q (v,—v,) =0.01667 Q (v,—v,) (p 1000[m3})
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RF=0.157 C,d* P RFIN), dlmm], Plbar] (2)

1
RF=p Qu=p CdAvv=pCd%d2v=p Cd%( )2 d? (2 910 P)

1000
_ ™ 1\ 2 _ 2
=p Gy (Gogg)* 29 10) & P =0154C, d* P
ki
p= 1000[k—‘q3]RF[N]d[mm]P[ ng] v=v2gh h=10P wv=+y2g10 P
m cm
RF=0154 Cy,d* P RFIN, dlmm), PI-2]
cm
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RF= 0235 Q P RFIM, Qlipm], Plhar] (3)
RF=p Qu=p Q V2 g 10 P =p ( ! — )@ (V2x10xg) VP=02334 Q VP

1000 X 60
71000[— =vV2gh h=10P v=+2g¢ 10 P
RF=02334 Q VP RFIN Q| kgf;}
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RF=02356 Q VP RF[N] Qlipm] Plbar]
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264[lpm]| = C; Avolth

Q=kvP 350[lpm] =k /2.5bar] k:ﬂ[m—m]:%l.%[ lpm_
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60000
Q=0.6597 C, d*

3
A7 Q: l[ﬂ]=60,000[%} d: 1[m]=1,000[mm)]
\/2><98><1 0C,d*/P

130[Ipm] = 0.6597 C,13* /1.7 C, =0.894

@= 4 1000

cm
Q=10.6664 C;, d*> VP Pbar] 130[lpm]=0.6664 C,13* V1.1  C,=0.885

Q=0.6664 % 0.885 % 13* % /1.7=130
Q=0.6664 < 0.885 < 13° X /7 =264

3.3 7% AN

40mm T 20l A 9 42
Q 264 % 4 m
= CAvolv= v, = =3.956 [—]
9= G CiA 1 0.885 X 60000 X 7 X 0.042 s
264 X< 4 m
CEFA ’U:Q vy, = ———"——=3501[—
= A N 60000 % < 0.042 )
264 % 4
13mm w=Ze] A9 v, = 6 - =37457["]
0.885 % 60000 X 7 0.013 s
x4
CE FAlv, = 264 - =33.149[ "]
0.885 X 60000 X 7 0.013 s
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5t o] 71dst 4 9= whrg o] y1Fo 7 A3k
_ _ 600 x 4
60000 X< 7 < 0.045°
. _ 600 > 4
m - 2
60000 x 7 0.022
W3l Zo A o] whake RE=0.01667 X 600 < (26.307 —6.288) = 200 [V]
v FAEHE RF=0.01667 X 600 X 26.307 = 263 [V
b 0.4536kg in? 1.01325[bar]
0—x X 5 X 5
in b (2.54em) 1.0332[/€gf/cm ]
T4 gES & wo v RE=0.157 X 22% X 3.448 = 262 (V]
Q ok wo] Wbt REF=(.2356 % 600 X 1/3.448 = 262[V]

=6.288 m/s

=26.307 m/s

=3.448 [bar]
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A1) &2 s de= 459

- O RE=0.01667 X 264 X (37.415—3.952) =147[M (
A7 v & FAEHH
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RF=0.01667 < 264 % 37.415 =165[M] (6)
LEAEY WESES & uo] gt

A(2) RF=0.157x 132 X7 =186[N] (7)

SEAEYS HEYES g HEASTE 1Y

A RF=0.157 % 0.885 % 132 < 7 = 164[MN]

WEFY HEdE s & wo] el 4(3)

RF=0.2356 %264 < /7 =165[M (8)
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Table 1. Limitation of Reaction Force of Fire Hydrant System

<+ [bar] 3 4 5 6 7 8 9 10 | 11 =
S5 [lpm ] 173 | 199 | 223 | 244 | 264 | 282 | 299 | 315 | 331 | Cd=
Z‘\;f}vz[m/s] 24.5[28.3]31.6[34.6|37.4] 40.0 | 42.4 | 44.7 ] 46.9]0.886
“ wvilm/s] 26 | 3.0 33|37 |39 42 | 45| 47 | 5.0

kel (N] A (1) | 63 | 84 | 105 | 126 | 147 | 168 | 189 | 210 | 231

b [N] 2] (3) 70 | 94 | 117 | 141 | 164 | 188 | 211 | 235 | 258
= 2|2 [Ipm | 383 | 443 | 495 | 542 | 586 | 626 | 664 | 700 | 734 | Cd=
%f}\zz[m/s] 24.5 [ 28.3]31.6 [34.6 | 37.4| 40.0 | 42.4 | 44.7 [ 46.9]| 0.92
“ vilm/s] 21| 24|27 (30|32 34|36/ 38] 4.0

ke [N]2) (1) | 143 | 191 | 239 | 286 | 334 | 382 | 430 | 477 | 525

ke [N]2)(3) | 156 | 209 | 261 | 313 | 365 | 417 | 469 | 522 | 574
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