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An Applicability Estimation of Plastic Vertical Pipes using Electric Fusion
Fittings through Measurement
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Abstract The pipes used in buildings are generally categorized into metallic or plastic materials. Metal pipes, such as copper
and stainless steel pipes, are mainly used for water and hot water supply, and for the heating system. However, plastic
pipes made of polyethylene and cross-linked polyethylene are used for floor heating, water drainage, and air vent systems.
Usually, plastic pipes have thermal demerits, such as high linear expansion coefficients and bending phenomenon by hot
water, although the pipes have several merits of light weight, low price, low thermal conductivity, and the comparatively
high workability of metal pipes. Therefore, if those kind of demerits are overcome, plastic pipes can be easily accepted
for hot water systems. This research is aimed to evaluate the applicability for vertical heating pipes of a plastic pipe system
consisting of electric fusion fitting of a conductive carbon compound and propylene random glass fiber pipe, through
measurement of the expansion rate and leakage in summer and winter seasons, in the apartment construction field.
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Fig. 1 Types and structure of electric fusion fitting.
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Table 1 Standard of PPR pipe

Outside D. Inside D. Thickness Weight

(mm) (mm) (mm) (kg/m)

20 14.4 2.8 0.158

25 18.0 3.5 0.246

32 232 4.4 0.394

40 29.0 5.5 0.613

50 36.2 6.9 0.955

63 45.8 8.6 1.500

75 54.4 10.3 2.135

90 65.4 12.3 3.058

110 79.8 15.1 4.576

125 90.8 17.1 5.891

160 116.2 21.9 9.628

200 145.2 27.4 15.051

250 181.6 342 23.479

315 229.8 42.6 36.300
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Fig. 2 Pictures of plastic pipe system installed in the field.

(© SAREK



11F. 1

10F, Yo

9F

oF 63APPR

Strain gauge

3
PPR \Q 7 ™~

5 Outside 3 Data
b
® ® wall 6F Logger

| @: I SF

Support 4F

32APB Strain gauge;
3F -

2F

Pump -
Electric
1F O—— Boiler

Fig. 3 Diagram of plastic pipe system.
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(c) Strain gauge

(d) Fusion fitting
Fig. 4 Pictures of elements on pipe systems.
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Fig. 5 Temperature and humidity by seasons.
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Table 2 Water temperature before and after heating

Before After heating(C)
Season | heating(C) 40C 60°C
40°C | 60C |Supply | Return | Supply | Return

Summer | 24 22 40 39 60 59

Winter 6 6.1 41 39 61 59

Table 3 Length between clamps by floors

Floor(mm)
Season
2nd 6th 10th
Summer 1,467 1,475 1,591
Winter 1,435 1,452 1,555
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Table 4 Expansion rate and length by floors

Table 5 Expansion length of PPR for spacing(33 m) on
double bellows expansion joint

Average Expansion
Floor | Season expansion rate length(mm) Summer Winter
40°C 60°C 40C | 60T 40°C 60°C 40°C 60C
ond Summer | 0.00051 | 0.00083 | 0.7482 | 1.2176 13.9 mm 24.9 mm 27.4 mm 42.6 mm
Winter | 0.00075 | 0.00163 | 1.0763 | 2.3391
Summer | 0.00031 | 0.00051 | 0.4572 | 0.7523 Table 6 Expansion length on center of fitting
6th Winter | 0.00093 | 0.00100 | 1.3503 | 1.4520 Water Bofore fior Expansion
Lot Summer | 0.00044 | 0.00091 | 0.7000 | 1.4478 Temperature heating heating length
Winter | 0.00081 | 0.00125 | 1.2596 | 1.9438 (C) (mm) (mm) (mm)
Ave, Summer | 0.00042 | 0.00075 | 0.6351 | 1.1392 40 141.77 143.58 1.81
Winter | 0.00083 | 0.00130 | 1.2287 | 1.9116 60 142.24 144.78 2.54
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Fig. 6 Expansion length between PPR and another pipes.
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Fig. 7 Expansion rate between fusion fitting and PPR pipe.

(© SAREK



Floor
Condition
Summer
10 bar
Winter
Summer
60T
Winter
4. 2 E
B AFoxe =Ad a4dd AV]EE o]S4]
9 PPR A FEETe] G F B ozA HE
7}Ls}x]e J7vet7) 98 hAA] 24 olgtE Ao & A ()REkaA e #9lel ol raE Lo
A2 E ZepsE A AES iAo s ote W o oo A=Yt}
o TE WY el e HAste] BAW A,
PPR Hi¥he] €9 Zo] - Lx= BFAo]7l FHoln} Reference

2Helg] 2 wjyto] Hle) tha AN 1 mE Ht
W7 o) 7} 3ol HlE] 40°C, 60ClA ZH2F 0.2 mm,
0.25 mm, 2=g|21g] 2 wj#e] v = 0.25 mm, 0.54
mm FE2 w9 A Yepgoh w13 durgo s
H]—EH.TL]—oﬂ ZJQ_Q‘— 12\1 Bﬂi_?_zﬁ:] /\]io]%_/,qu 54
£ AlE=710] 90 m Woll 9lem, 60C 71E Zo PB Hj
7o Ak WM& = QAT PPR TS )& 2 07 o}
T Wwye Wolx ggit) ol §EA] o] L4
7d9- 10 bar 7kt 2 60T 7FE FHAAE F57F A

A S %) gkokt) whEkA] - PPR W 2§32
e g e r He e Hlow @

EERER

1. Kim, Y. K. and Goark, Y. S., 2011, A study on the
development of electric fusion fittings using conduc-
tive carbon compound, Proceedings of the KIEAE Vol.
11 No. 2, pp. 51-58.

2. International Co., Ltd, www.euroint.co.kr.

3. Yu, S. J., 2008, Architectural equipment materials, Kimun-
dang, Seoul, pp. 227-229.

4. Kim, Y. H,, Park, G. J,, and Park, Y. S., 2007, Construc-
tion manual of architectural machine equipment, 2th Ed.,
Seojinsa, Seoul, p. 177.

5. Ministry of construction and transportation, 2005, Stan-
dard specifications.

599




<<
  /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


