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The purpose of this study is to suggest the reasonable model of the caliber in suction nozzle, the pressure of suction
nozzle, and the flow rate about foam system of line proportioner type using in the pumpcar. To test this, the experimental
study was accomplished on the ground of the standards for the Performance Certification and Product Inspection of Foam
Fire-extinguishing Chemical Mixing Machine. Aqueous Film Forming Foam in 3% and pipe type air foam nozzle with
line proportioner FE 40 type were used. Test result showed that the pressure of suction nozzle within the limits between
0.25 MPa and 0.35 MPa was appropriate when the caliber in suction nozzle is 4 mm. Also, the pressure of suction nozzle
within the limits between 0.45 MPa and 0.60 MPa was appropriate in the higher pressure than 4 mm when the caliber in
suction nozzle is 5 mm.
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Figure 1. Discharge pressure (P) and flow rate (q).
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Figure 2. Foam suction rate (q) and flow rate (Q).
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Table 1. Technical Standards for the Performance Certification and Product Inspection of Foam Fire-extinguishing Chemical

Mixing Machine

Article 8 (Functional Test) The performance of the foam fire-extinguishing chemical mixing machine shall be above the
rated concentration of the foam fire-extinguishing chemical when tested under the following conditions and shall be equal
to or lower than the lower concentration between 130% of the rated concentration and the rated concentration plus 1:

The mixing machine shall be set up in accordance with the design method presented by applicant.

The test shall be performed within the flow rate and pressure ranges presented by applicant.

The measurements shall be made with an orifice designed for the minimum and maximum flow rates of water.

The mixing ratio shall be measured by measuring the incoming (consumed) flow rate of water and fire-extinguishing chemical.
The test in no. 4 shall be performed five times each for the minimum and maximum flow rates and their arithmetic

WD AW N =

means shall be used.
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Figure 3. Discharge pressure, flow pressure test device dia-
gram.
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Figure 4. Line proportioner type test device.
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Figure 5. Foam suction nipple caliber type.
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Table 3. Foam Discharge Concentration for Nozzle Discharge Pressue when Foam Suction Nipple Caliber Type is 3 mm

< 71l Agsidnh 283 $Y9 UE 74 Smm
= ¢t¥o] HlwE =& 0.45 MPa~0.60 MPa H <]l
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) Pipe type air foam nozzle . .
Pump discharge - Foam suction Foam discharge
pressure [MPa] Discharge Flow rate rate [LPM] concentration [%]
pressure [MPa] [LPM]

0.40 0.25 172.94 4.40 2.48

0.45 0.30 191.61 4.58 233

0.50 0.35 197.78 4.60 227

0.56 0.40 203.85 4.67 2.24

0.61 0.45 215.87 441 2.00

0.67 0.50 224.46 4.51 1.97

0.74 0.55 237.06 4.20 1.74

0.80 0.60 245.43 4.29 1.72

Table 4. Foam Discharge Concentration for Nozzle Discharge Pressue when Foam Suction Nipple Caliber Type is 4 mm

. Pipe type air foam nozzle . )
Pump discharge - Foam suction Foam discharge
pressure [MPa] Discharge Flow rate rate [LPM] concentration [%)]
pressure [MPa] [LPM]

0.40 0.25 172.8 6.12 3.42

0.45 0.30 186.14 6.17 3.21

0.50 0.35 192.62 6.42 3.17

0.56 0.40 207.99 6.19 2.89

0.61 0.45 215.19 6.38 2.88

0.67 0.50 225.27 6.12 2.65

0.73 0.55 233.10 5.94 2.49

0.79 0.60 243.54 6.00 2.40
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Foam discharge
concentration [%)]
4.58
4.53
4.05
4.09
3.82
3.58
3.58
3.54

Fire Sci. Eng., Vol. 29, No. 2, 2015

Foam suction
rate [LPM]
8.33
8.96
8.00
8.96
8.57
8.45
8.82
8.96

Flow rate
[LPM]
173.52
188.91
189.45
209.79
215.73
227.79
237.42
244.08

Pipe type air foam nozzle

Discharge
pressure [MPa]
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60

Pump discharge
pressure [MPa]
0.39
0.45
0.49
0.56
0.60
0.68
0.75
0.80

Table 5. Foam Discharge Concentration for Nozzle Discharge Pressue when Foam Suction Nipple Caliber Type is 5 mm
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Table 6. Foam Discharge Concentration for Nozzle Discharge Pressue when Foam Suction Nipple Caliber Type is 6 mm

. Pipe type air foam nozzle . .
Pump discharge - Foam suction Foam discharge
pressure [MPa] Discharge Flow rate rate [LPM] concentration [%)]
pressure [MPa] [LPM]
0.40 0.25 174.10 1031 5.59
0.45 0.30 190.10 11.03 5.49
0.49 0.35 193.19 10.86 5.32
0.56 0.40 210.18 10.72 4.85
0.62 0.45 216.43 11.27 4.95
0.68 0.50 226.31 11.17 4.70
0.74 0.55 236.81 11.07 447
0.80 0.60 243.56 10.93 4.29
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