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ABSTRACT

In this study, we have evaluated whether the mixing ratio is proper by creating a mixing device for foam proportioner
that mainly is employed in practice utilizing a metering venturi type. In case of the mixing ratio for 3%, water under pres-
sure of 76 mm in diameter and the original liquid of a foam fire extinguishing agent of 31.75 mm in diameter have
showed up the fluctuation rate just as much as 3.1~3.5% of the mixing ratio. Because water under pressure of 101.6 mm
in diameter and the original liquid of a foam fire extinguishing agent of 38.1 mm in diameter have showed up 3.3~3.7%
of the fluctuation rate, water under pressure of 101.6 mm in diameter and the original liquid of a foam fire extinguishing
agent of 38.1 mm in diameter have satisfied 3.0~3.9% of performance criterion. And also, in case of the 6% of mixture
rate, water under pressure of 76.2 mm in diameter and the original liquid of a foam fire extinguishing agent of 31.75 mm
in diameter have showed up the fluctuation rate just as much as 6.4~6.8% of the mixing ratio. Because water under pres-
sure of 101.6 mm in diameter and the original liquid of a foam fire extinguishing agent of 38.1 mm in diameter have
showed up 6.0~6.8% of the fluctuation rate, water under pressure of 101.6 mm in diameter and the original liquid of a
foam fire extinguishing agent of 38.1 mm in diameter have satisfied 6.0~7.0% of performance criterion.

Keywords : Metering venturi type, Foam proportioner, Mixing ratio, Flowmeter, Pressure gauge

1. Introduction

The mixing device for foam proportioner can be defined
the device for mixing proper ratio of the foam and water'”
The researchs of conventional mixing devices for foam
proportioner were performed with many researchers includ-
ing Jae-Hyun Ku?, Jae-Hyun Ku, Chang-Sun Back, Jun-

Yang Park, Byoung-Gyun Na and Hyee-Jung Park®™ inves-
tigated the effect of the device variables, such as the
amount of liquid, pressure, area of the orifice for improve
the device performance, Jang-Won Lee, Woo-Sub Lim and
Dong-Ho Rie” investigated the effect of the ratio of the
synthesized surfactant foam proportioner vs aqueous mem-
brane foam proportioner with 1:4, 1:7 and 1:10 ratios to the
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performance of the fire extinguisher, Seung-Ho Joo, Man-
Taek Lim, Hye-Won Kim and Ha-Sung Kong(s) studied the
proof of the improvement of the foam proportioner by
changing the conventional metering orifice pattern to meter-
ing venturi pattern.

The investigation of the mixing device for foam propor-
tioner has not been widely studied. Moreover, the investigation
of the satisfaction for the currently using the metering venturi
pattern to the standard KFIS 011 has not been studied yet.

In this investigation, the equations (1) and (2) were uti-
lized for calculate the amount of foam and water and the
mixing ratio of foam.

The amount of foam and water = Qw + Qc ))
Mixing ratio = —25— x 100(%) ?)
Qw + Qc

where, Qw: the amount of water (LPM), Qc: the amount
of foam (LPM)

In this study, metering venturi with smaller flow coeffi-
cient compared with conventional 76.2 or 101.6 mm meter-
ing orifice was fabricated and used to prove the proper

mixing ratio of 3 and 6%,

2. Experimental

2.1 Fabrication the device and performance test

Figure 1 shows the pressurized water device with the
diameter of 76.2 and 101.6 mm for 31.75 and 38.1 mm of
the diameter for the pressurized water, respectively. The per-
formances were tested with the mixing ratios of 3 and 6%.

2.2 Experimental method
Table 1 shows the specifications of the flowmeter. The
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Table 1. Specifications of Flowmeter

Classification Content Standard
Magnetic flowmeter -
Flowmeter Nominal diameter 150 mm
(water) Protection 1P67
Size 152.4 mm
Magnetic flowmeter -
Flowmeter Nominal diameter 50 mm
(foam concentrate) | Protection 1P67
Size 50.8 mm
Table 2. Specifications of Pressure Gauge
Classification Content Standard
Oil-includin,
Type type &
Pressure gauge Allowable pressure 0~2.5 MPa
(water and External diameter of
foam concentrate) | pressure gauge 100 mm
Connection standard 9.5 mm
Quality of the body STS 304

water proof rating IP67 and magnetic flow meter were uti-
lized for measuring the amount of water.

Table 2 shows the specifications of the pressure meter.
Oil integrated, 0~2.5 MPa, 100 mm of outside diameter,
and 9.5 mm connector bourdon tube pressure meter was
utilized for pressure measurement.

2.3 Experimental condition

Figure 2(a) shows the foam tank, mixer of the foam pro-
portioner, flower meter, and pressure meter for measuring
the mixing ratio of the materials. Figure 2(b) shows the
experimental setup for mixing ratio measurement. The data

(a) Disjointing state

Figure 1. Prototyping of foam proportioner.

(b) Construction state
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(a) Experimental apparatus

Foam tank

th Qc

P1 _I'L_
QW —— e —
Foam proportioner

Pump

(b) Pressure, flow measurement position

Figure 2. Experimental apparatus and pressure, flow measurement position for measuring the mixing ratio.

were averaged for measuring for certain period of time due
to the large variation of the measured data using magnetic
flowmeter.

3. Results and Discussion

3.1 Experimental results
Table 3~6 shows the experimental results of the mixing

Table 3. Diameter of Water 76.2 mm for 3%

ratios of foam and water and foam proportioner. The pres-
sure of the pump dispensing-side was set to 0.7 MPa due to
the pressure was proper water shot. The technical stan-
dards for authentication and production inspection for 3
and 6% were 3.0~3.9% and 6.0~7.0%, respectively(7).

3.2 The graph of experimental results
Figure 3 shows the experimental results for the amount

Amount of foam Mixing ratio (%)
Fi (MP2) P2 (MP2) | Qu(LPM) | Q. (LPM) and water (LPM) | Estimation data gTechnological standard
0.07 0.06 962 31 993 3.1
0.15 0.14 1,380 46 1,426 32
0.35 0.33 2,015 69 2,084 3.3 3.0~3.9
0.55 0.54 2,546 90 2,636 34
1.05 1.04 3,584 130 3,714 3.5
Table 4. Diameter of Water 76.2 mm for 6%
Amount of foam Mixing ratio (%)
Pr(MPa) | Pa (MPa) - Qu (LPM) Qe (RPMD 1 waer (LPM) | Estimation data | Technological standard
0.07 0.06 825 57 882 6.5
0.15 0.14 1,316 90 1,406 6.4
0.35 0.33 1,800 127 1,927 6.6 6.0~7.0
0.55 0.54 2,500 179 2,679 6.7
1.05 1.04 3,345 244 3,589 6.8
Table 5. Diameter of Water 101.6 mm for 3%
Amount of foam Mixing ratio (%
Pr(MPa) | P (MPa) - Qu (LPM) Qe (LPMY - water (LPM) | Estimation data gTechn(()lo)gical standard
0.07 0.06 1,574 60 1,634 3.7
0.15 0.14 2,272 87 2,359 3.7
0.35 0.33 2,940 107 3,047 3.5 3.0~3.9
0.55 0.54 4,069 143 4,212 34
1.05 1.04 4,573 156 4,729 33
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Table 6. Diameter of Water 101.6 mm for 6%

astop) ERIAe) PN 51

Amount of foam Mixing ratio (%)
P; (MPa P, (MPa w (LPM . (LPM — -
1 ) 2 ( ) Qv ¢ ) Q ( ) and water (LPM) Estimation data Technological standard
0.07 0.06 1,334 93 1,427 6.5
0.15 0.14 2,105 144 2,249 6.4
0.35 0.33 2,929 197 3,126 6.3 6.0~7.0
0.55 0.54 3,911 263 4,174 6.3
1.05 1.04 4,525 302 4,827 6.25
8 8
/ T ——a . G—
g 6 S 6
o5 .:§: 5
&4 — L
23] oe—ea—eo—"*—2 2,
X =
=) 2,
1 1
0 0
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Amount of foam and water (LPM)

(a) Diameter of water 76.2 mm for 3%

Mixing Ratio (%)
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Amount of foam and water (LPM)

(c) Diameter of water 101.6 mm for 3%

Amount of foam and water (LPM)

(b) Diameter of water 76.2 mm for 6%
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Amount of foam and water (LPM)

(d) Diameter of water 101.6 mm for 6%

Figure 3. Amount of foam and water and the mixing ratio of foam proportioner.

of foam and water of foam proportioner and its mixing
ratio. The mixing ratios of 76.2 and 101.6 mm for 3% were
3.1~ 3.5 and 3.3~3.7%, respectively, and the ratios of 76.2
and 101.6 mm for 6% were 6.4~6.8 and 6.25~6.5%, respec-
tively.

4. Conclusions

This research was performed for the proof of the proper
mixing ratios for metering venturi having smaller flower
coefficient than the metering orifice. The results are the fol-
lowings:

(1) For the mixing ratio of 3%, the ratios were 3.1~3.5
and 3.3~3.7% for the water diameter of 76.2 and 101.6

mm, respectively. The results are in the range of technical
standards for authentication and production inspection
(3.0~3.9%).

(2) For the mixing ratio 6%, the ratios were 6.4~6.8 and
6.25~6.5% for the water diameter of 76.2 and 101.6 mm,
respectively. The results are in the range of technical stan-
dards for authentication and production inspection (6.0~
7.0%).

The similar research will be performed with the meter-
ing orifice and will compare with the current results.
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