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요 약

이 연구는 기존의 미터링 오리피스보다 유량계수가 작은 미터링 벤츄리를 이용하여 포소화약제 혼합장치를 실무에서

주로 사용하는 직경으로 제작하여 혼합비가 적정한지를 평가한 연구로써 3%용 혼합비의 경우 가압수 직경 76.2 mm(포

원액 직경 31.75 mm)는 3.1~3.5%의 혼합비의 변화를 나타내었고, 가압수 직경 101.6 mm(포원액 직경 38.1 mm)는

3.3~3.7%의 변화를 나타내어 포소화약제혼합장치등의 성능인증 및 제품검사의 기술기준인 3.0~3.9%를 만족하는 것을 알

수 있었다. 6% 혼합비의 경우 가압수 직경 76.2 mm는 6.4~6.8%의 혼합비의 변화를 나타내었고, 가압수 직경 101.6

mm는 6.25~6.5%의 변화를 나타내어 포소화약제혼합장치등의 성능인증 및 제품검사의 기술기준인 6.0~7.0%를 만족하는

것을 알 수 있었다.

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.
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1. Introduction

The mixing device for foam proportioner can be defined

the device for mixing proper ratio of the foam and water
(1)

.

The researchs of conventional mixing devices for foam

proportioner were performed with many researchers includ-

ing Jae-Hyun Ku
(2)

, Jae-Hyun Ku, Chang-Sun Back, Jun-

Yang Park, Byoung-Gyun Na and Hyee-Jung Park
(3)

 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
(4)

 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
(5)

 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.

(1)

(2)

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%
(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

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

The amount of foam and water = Qw + Qc

Mixing ratio = 
Qc

Qw + Qc
---------------------- × 100 %( )

Figure 1. Prototyping of foam proportioner.

Table 1. Specifications of Flowmeter

Classification Content Standard

Flowmeter

(water)

Magnetic flowmeter -

Nominal diameter 150 mm

Protection IP67

Size 152.4 mm

Flowmeter

(foam concentrate)

Magnetic flowmeter -

Nominal diameter 50 mm

Protection IP67

Size 50.8 mm

Table 2. Specifications of Pressure Gauge

Classification Content Standard

Pressure gauge

(water and

foam concentrate)

Type
Oil-including

type

Allowable pressure 0~2.5 MPa

External diameter of

pressure gauge
100 mm

Connection standard 9.5 mm

Quality of the body STS 304
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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

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

Table 3. Diameter of Water 76.2 mm for 3%

P1 (MPa) P2 (MPa) Qw (LPM) Qc (LPM)
Amount of foam

and water (LPM)

Mixing ratio (%)

Estimation data Technological standard

0.07 0.06 0,962 031 0,993 3.1

3.0~3.9

0.15 0.14 1,380 046 1,426 3.2

0.35 0.33 2,015 069 2,084 3.3

0.55 0.54 2,546 090 2,636 3.4

1.05 1.04 3,584 130 3,714 3.5

Table 4. Diameter of Water 76.2 mm for 6%

P1 (MPa) P2 (MPa) Qw (LPM) Qc (LPM)
Amount of foam

and water (LPM)

Mixing ratio (%)

Estimation data Technological standard

0.07 0.06 0,825 057 0,882 6.5

6.0~7.0

0.15 0.14 1,316 090 1,406 6.4

0.35 0.33 1,800 127 1,927 6.6

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%

P1 (MPa) P2 (MPa) Qw (LPM) Qc (LPM)
Amount of foam

and water (LPM)

Mixing ratio (%)

Estimation data Technological standard

0.07 0.06 1,574 060 1,634 3.7

3.0~3.9

0.15 0.14 2,272 087 2,359 3.7

0.35 0.33 2,940 107 3,047 3.5

0.55 0.54 4,069 143 4,212 3.4

1.05 1.04 4,573 156 4,729 3.3

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
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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.

References

1. Foam Proportioner and also Technological Standards for

Table 6. Diameter of Water 101.6 mm for 6%

P1 (MPa) P2 (MPa) Qw (LPM) Qc (LPM)
Amount of foam

and water (LPM)

Mixing ratio (%)

Estimation data Technological standard

0.07 0.06 1,334 093 1,427 6.50

6.0~7.0

0.15 0.14 2,105 144 2,249 6.40

0.35 0.33 2,929 197 3,126 6.30

0.55 0.54 3,911 263 4,174 6.30

1.05 1.04 4,525 302 4,827 6.25

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



52 주승호 · 공하성 · 공예솜

한국화재소방학회 논문지, 제29권 제3호, 2015년

Product Inspection Article 2 No. 1, Notification No.

2015-45 of Ministry of Public Safety and Security

(2015).

2. J. H. Ku, “A Study on Foam Mixing Characteristics in

Steady steady to Enhance the Performance of Propor-

tioner for Foam System”, Journal of the Korean Society

of Hazard Mitigation, Vol. 9, No. 5, pp. 63-68 (2009).

3. J. H. Ku, C. S. Baek, J. Y. Park, B. G. Na and H. J. Park,

“A Experimental Study on the Foam Mixing Characteris-

tics of Proportioner for Foam System”, Proceedings of

Fall Annual Conference, Korean Institute of Fire Sci-

ence & Engineering, pp. 217-224 (2003).

4. J. W. Lee, W. S. Lim and D. H. Rie, “A Study on B

Class Fire Extinguishing Performance of Air Ratio in the

Compressed Air Foam System”, Journal of the Korean

Society of Hazard Mitigation, Vol. 27, No. 6, pp. 8-14

(2013).

5. S. H. Joo, M. T. Lim, H. W. Kim and H. S. Kong, “The

Methods to Improve the In-Line Eductor”, Journal of

Korea Safety Management & Science, Vol. 13, No. 2, pp.

275 (2011).

6. S. H. Joo, M. T. Lim, H. W. Kim and H. S. Kong, “The

Methods to Improve the In-Line Eductor”, Journal of

Korea Safety Management & Science, Vol. 13, No. 2, pp.

280-281 (2011).

7. Foam Proportioner and also Technological Standards for

Product Inspection Article 10, Notification No. 2015-45

of Ministry of Public Safety and Security (2015).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




