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ABSTRACT

It was described the measured friction loss depending on pressure used and changes in water flow rates for a fire hose
used at afire scene on this study. As aresult of actua measurement based on the result obtained by analyzing the use situ-
ation of a fire hose such as the kind, quantity, pressure used, etc. of a fire hose, the friction loss in a fire hose under the
condition of using by afire officer at a fire scene was measured as up to 56.8 %. This is much different from the equiva-
lent length of a fire hose used to caculate the pump head in an indoor and outdoor fire-fighting facility. There is no
related restrictive regulation on friction loss, there are even no data on friction loss measured by fire hose makers, and
spreading a fire hose without considering friction loss at a fire scene can result in an increased length of hose used and a
high-pressure water discharge from afire engine, so this study aims to establish a standard for an equivalent length to fric-
tion loss in afire hose and to propose a spreading method considering friction loss in afire hose at afire scene.

Keywords: Fire engine pump, Fire hose, Friction loss, Fire fighting, Y-coupling
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Table 1. Test Pressure on Service Pressure of Fire Hose

Condition Kind Straight Stoop
Use pressure 2.0 MPa 4.0 28
Use pressure 1.6 MPa 32 22
Use pressure 1.3 MPa 25 18
Use pressure 0.9 MPa 18 13
Use pressure 0.7 MPa 15 1.0
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Figure 1. The types of fire hoses loaded in fire engine?.

Table 3. The Type of Loaded Fire Hoses

Division Total 40 mm 65 mm Mix
Amount 481 456 18 7
Per (%) 100 94.8 37 15
e AT F 94.8%7F 40mm T2E AR5k AL
&3t Ut
AvrEZ Lo 324 ARAES Vel Table 39 <8k
W 65mm TAE HARoFE AASAL 40mm T2}
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o size of hose(mm)
Division
40 50 65
Discharge rate Flaxen fire Rubberized Flaxen fire Rubberized fire Flaxen fire Rubberized fire
(LPM) hose fire hose hose hose hose hose
130 26 12 7 3 - -
350 - - - - 10 4
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Figure 2. Amount of fire hoses loaded in a fire engine.

Table 4. Amount of Fire Hoses Loaded in a Fire Engine

a8

Table 5. The Friction Loss on the Quantity of Fire Hoses (40
mm)

Amount | Total 1 2 3 4 5

Cabinet | 481 3 26 220 42 154

Per (%) | 100% | 0.6% | 54% [45.7%| 87 % |320%

10
Amount 6 7 8 9 above
Cabinet 8 8 5 4 1
Per (%) 17% | 17% | 1.0% | 0.8% | 23%
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Figure 3. The ratio of friction loss on the quantity of fire
hoses (40 mm, Theory).
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Table 6. The Friction Loss on the Quantity of Fire Hoses (65
mm)
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Table 7. The Friction Loss on the Connection Method of Fire
Hoses (40, 65 mm Theory)

Pressure Friction Loss Pressure
(MPa) | Pump | Nozzle loss factor (MPa) U Nozzl Friction | Loss
Amount Amount mp | Nozzle loss factor
3 0.78 0.7 0.08 10.3% 65 40
5 0.84 0.7 0.14 16.7 % 3 7 1.36 0.7 0.66 485%
10 0.97 0.7 0.27 27.8% 5 5 1.21 0.7 0.51 42.1%
7 3 1.06 0.7 0.36 34.0%
30% 27.8%
12 - - 50%
10 4 48.5% 1% 34.0%
20% 16.79 - 40%
. g
- 30%
6 -
10% a - 20%
2 | - 10%
0% 0 . . 0%
° 1 2 3
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Figure 4. The ratio of friction loss on the quantity of fire
hoses (65 mm, Theory).
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Figure 5. The ratio of friction loss on the quantity of fire
hoses (40, 65 mm, Theory).
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Figure 6. The test pressure gauge and jig set installed on the
fire hose.

Figure 7. Thetest pressure on the fire hose.
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Table 8. The Friction Loss on the Quantity of Fire Hoses (40
mm, Measure)
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Figure 8. The ratio of friction loss on the quantity of fire
hoses (40 mm, Measure).
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Table 9. The Friction Loss on the Quantity of Fire Hoses (65
mm, Measure)

Pressure Friction | Loss Pressre Friction | Loss
Ao (MPa) | Pump | Nozzle loss factor Ao (MPa) | Pump | Nozzle loss factor
3 12 0.7 05 41.7% 3 0.88 0.7 0.18 205 %
5 162 0.7 092 | 56.8% 5 0.98 0.7 0.28 28.6 %
10 - - - - 10 1.16 0.7 0.46 39.7 %
S shA et =&, A274d A3%, 20139
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Figure 9. The ratio of friction loss on the quantity of fire
hoses (65 mm, Measure).
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Table 10. The Friction Loss on the Quantity of Fire Hoses
(40, 65 mm, Mix)

Pressure
(MP9) pumn | Nozzle Friction | Loss
Amount P loss factor
65 40
3 7 15 0.45 1.05 |70.0%
5 5 15 0.55 095 |633%
7 3 15 0.7 0.8 53.3%
12 - - 80%
10 4 53.3%
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Figure 10. The ratio of friction loss on the quantity of fire
hoses (65 mm, Measure).
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