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ABSTRACT

The modern trend for high-rise buildings makes the application of fire protection systems difficult and the current sys-
tems have a limitation to provide appropriate functions. Indoor hydrant systems are fire suppression systems installed in
most buildings that require valves, hoses, and nozzles to be manually operated in the event of afire. Therefore, high dis-
charge pressure can cause difficulty in the operation of indoor fire hydrant systems and damage to hoses due to a high
reaction force. To prevent these problems, the pressure is reduced and decompression valves are commonly installed at
angle valves which are the discharge points of indoor hydrants. In the case of high-rise buildings, however, there are cases
where stable operation is difficult even with the installation of decompression valves. To verify this, we have measured
the decompression performance by the orifice diameter and calculated the reaction force. Results of the study showed that
decompression valves need to be produced in different sizes to provide stable decompression where high pressure is
required as in high-rise buildings.

Keywords: indoor hydrants, decompression, reaction
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Table 1. Number of Cases on Operation and use of Fire Protection Facility
Total Fire Indoor hydrant Sprinkler Automatic fire Emergence
Classification (Number of extinguish system system. etc detection system | adarm system
fire/lUse) Total Use | Tota Use | Tota Use | Tota Use | Tota Use
Fire 43,875/
protection 9’792 7,060 | 5714 | 1,868 | 1,282 687 313 2,753 | 1,755 | 1,166 728
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Table 2. Coefficient of Contraction
AslA; 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 10
Ac 0.61 0.62 0.63 0.65 0.67 0.70 0.73 0.77 0.84 1.00
(UAC-1)? 0.41 0.38 0.34 0.29 0.24 0.18 014 | 0089 | 0036 0
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(0.0098 x 0.26) x 40*
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o|2 g C=76.48°|t}.

Table 3. Pressure Loss of Hose (Per 100 m)“ (Unit: m)
Diameter of Hose(mm)
Flow rate 40 50
(LPM) Weaving | Rubber | Weaving | Rubber
hose coating hose coating
150 26m 12m 7m 3m

Lelvie

mm), 19 mm, 14 mm, 9 mm 5

Figure 29} 7to] si7& A€
5mm &4

Figure 2. Reducing orifices of inner hydrant.
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Table 4. Area Ratio (A/A;)

Orifice none | 24mm | 19 mm

0360 | 0226 | 0123 | 0051

(A2fAq) 1

Figure 4. Test of the Pitot gauge.

E A gEe] L2 AE ARSI

7} @ ujv|=d WA = Table 49+ 72t

Wil aFafzdo] At AAlES W]
ol WE S49 LR/E Eol7] flsl 2 Aol Aol
Ak,

1) 13 232 Athske] Aol AAelet. FHze
Ad 4Ee 1.03MPaz SEHNCH A eEjdiss
ARESHA] L kel AANY =F (273 13mm)S AHS-s)
o ZAE WS 087 MplQith 3229 =& 5o
W7 flo] FU3 ho® AER FHE E9LaE
FapslaL 7y zpe) Wi WS 54s

2) 23t A3 BIALY] A AA AAsig o, HE
137 MPa2 ZAEAL, 749} Selu)2g

ARSI 94 el AR wE (47 13 mm)E A

3k 42Hets] =EX], A267 A6%, 2012

2 A @ wel] AN =237 13mm)e A}
1

SenlEEAR PR Bl oJ% nfEEd e A9
3 A,

411 12 Ad A3
Table 5. Result of Flow rate & Pressure (1<)

Reducing Orifice | Flow rate (LPM) Pressure (MPa)
none 310 0.87
24 mm 305 0.83
19mm 260 0.69
14 mm 220 0.49
9mm 115 0.10
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Table 8. Result of Flow rate & Pressure (2nd)

277 ELT AP o= Arteld Reducing Orifice | Flow rate (LPM) | Pressure (MPa)
K=0.37, Q=260 LPM none 350 118
A;=40 mm, A,=19 mmO] A=R=4 A mm 30 114
AH ;5 2988_4 41m 19 mm 310 0.95
2) Sl 14 mm 245 0.64
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Table 6. Theory of Pressure Loss (1st) Table 9. Theory of Pressure Loss (2nd)
Loss of Loss of Hose Sum of Loss of Loss of Hose loss | sum of
Reducing | Sudden Sudden loss Reducing | Sudden Sudden .
- . loss s Difference | loss
Orifice | collapse | Enlargement | Difference (MPa) Orifice | collapse | Enlargement (MPa) (MPa)
(m) (m) (MPa) (m) (m)
none 0 0 0 0 none 0 0 0 0
24 mm 20 26 —0.0058 0.04 24 mm 25 33 —-0.0125 0.04
19 mm 44 71 -0.053 0.06 19 mm 6.3 10.16 —0.0480 011
14 mm 11.57 22.3 —0.090 0.24 14 mm 14.36 27.64 —-0.1153 0.30
9mm 19.91 1.7 -0.160 0.44 9mm 25.45 53.34 —0.2006 0.57
Table 7. Difference of Pressure (1st) Table 10. Difference of Pressure (2nd)
Reducing | Flow rate Measured | Theory of | Difference Reducing | Flow rate Measured | Theory of | Difference
Orifice (LPM) Pressure | Pressure | of pressure Orifice (LPM) Pressure | Pressure | of pressure
(MPa) (MPa) (MPa) (MPa) (MPa) (MPa)
none 310 0.87 0.87 0 none 350 118 118 0
24 mm 305 0.83 0.83 0 24 mm 340 114 114 0
19 mm 260 0.69 0.81 0.12 19 mm 310 0.95 1.07 0.12
14 mm 220 0.49 0.63 0.14 14 mm 245 0.64 0.88 0.24
9mm 115 0.10 0.43 0.33 9mm 130 0.14 0.61 0.47
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Table 14. Result of Pressure Loss (1st)

Reduci F Rel Pr Diamet .
Table 11. Result of Flow rate & Pressure (3rd) uang) Fow ease | TTESUre | DIAMEE | oo tion
Orifice | rate |Pressure|Difference| (mm) K
Reducing Orifice | Flow rate (LPM) | Pressure (MPa) (Ay) | (LPM)| (MPa) (MPa) (A1) (Kaf)
none 375 137 none 310 0.87 0 40 22.56
24 mm 350 132 24mm | 305 0.83 0.04 40 21.55
19 mm 320 1.06 19 mm 260 0.69 0.19 40 17.75
14 mm 255 0.71 14mm | 220 0.49 0.38 40 12.68
9mm 140 0.17 9mm 115 0.10 0.77 40 254
Table 12. Theory of Pressure Loss (3rd) Table 15. Result of Pressure Loss (2nd)
Loss of Loss of Reducing | Flow | Release | Pressure | Diameter .
. Sum of
Reducing | Sudden Sudden gi?fs:r ;: loss Orifice | rate |Pressure|Difference| (mm) RZ?;;’ n
Orifice | collapse | Enlargement (MPa) (MPa) (A2 [(LPM)| (MPa) (MPa) (A
(m) (m) none | 350 | 118 0 40 | 3042
none 0 0 0 0 24mm | 340 | 113 | 005 0 | 2015
24mm | 26 3.5 -00325 | 008 19mm | 310 | 095 | 023 40 | 2459
19 mm 6.7 10.83 -0.0690 0.10 14mm | 245 0.64 0.54 40 16.48
14 mm 15.56 29.95 -0.1384 0.31 9mm 130 014 104 40 355
9mm 2951 61.86 -0.2275 0.67
. Table 16. Result of Pressure Loss (3rd)
Table 13. Difference of Pressure (3rd) _ _
- Reducing | Flow | Release | Pressure | Diameter Reaction
Reducing | Flow rate I\l/lreawred TFtlreOI’y of [zn‘ference Orifice | rate |Pressure|Difference| (mm) (Kf)
Orifice | (LPM) | 'Toore | FYCSUIE | OF PrEssure (A |[(LPM)| (MPa) | (MPd) | (Ay)
(MPa) (MPe) (MPe)
none 375 137 0 40 35.49
none 375 137 137 0
24 mm 350 132 0.05 40 34.22
24 mm 350 132 134 0.02
19 mm 320 1.06 0.31 40 27.38
19 mm 320 1.06 127 0.12
14 mm 255 0.71 0.67 40 18.25
14 mm 255 0.71 1.06 0.24
9mm 140 0.17 121 40 4.31
9mm 140 0.17 0.70 0.47
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Figure 5. Reaction chart of each conditions.
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