Solar Domestic Hot Water

Systems

Introduction

This advice note offers further guidance on the
installation and operation of solar collector
panels mounted on roof slopes that provide hot
water to replace or supplement the existing hot
water supply to a house. Detailed information on
photovoltaic panels are covered in the LABC
best practice note ‘Retrofitting solar panels’
reference MG0020511 which can be found on
www.labc.uk.com

The solar hot water panels will ideally face south
but could face east and west, the panels may seat
directly on to the tile battens replacing an area of
roof tiles, or be mounted on brackets above the
existing roof covering. In all cases it is imperative
the suitability of the fixing method and condition of
materials to be fixed to are checked prior to
installation.

How does the solar water
heating work?

Flow and return pipes comprising thermally
insulated 22mm diameter copper or stainless steel
tubing are run internally to connect the roof mounted
collector panels to a hot water storage vessel
situated in the roof space, hall, landing or a room.

An electric pump is used to circulate Glycol based
solar fluid heated by the sun. Glycol is a premixed
heat exchange fluid with a very low freezing point.
The liquid is pumped round a sealed circuit under
3 to 4Bar working pressure. Gauges fitted to the
flow and return pipe work are contained within a
pump housing and can be used to monitor the
system. Working fluctuations in pressure caused
by the expansion of the glycol as the sun heats the
liquid are controlled by a 12 - 18 litre capacity
2.5Bar expansion vessel fitted on the cooler return
side of the pipe work near to the pump.
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A spring loaded safety pressure relief valve
operates at 6Bar to guard against excessive
pressure build up in the system resulting from
temperatures rising above the design working
temperature of approximately 170 degrees
centigrade. A condition referred to as stagnation
occurs when excessive temperatures are
generated by the solar collector panels, which
could be as a result of high summer temperatures
and low demand for the heated water or failure of
the circulating pump.

The blow off from the safety valve in many systems
is directed to a 25 litre capacity plastic drum
located within the roof space, this usually being the
same drum that contained the premixed glycol
fluid to site, and appears to be an industry norm. In
most instances the plastic drum is resistant to high
temperatures and has sufficient capacity to safely
contain the blow off; however a suitably qualified
solar heating engineer must investigate any
malfunction before refilling and resetting the
system. Unlike an unvented hot water storage
cylinder which is connected to a mains water
supply and will replenish itself, the sealed solar
heating system has no means of automatically
refilling itself. Therefore when an over heat blow off
occurs and the pressure is temporarily relieved, the
blow off will stop and start, but is unlikely to entirely
empty the system of its Glycol fluid.

The indirect hot water storage vessel is typically a
200 - 300 litre cylinder containing at least two
coils, with the lower coil circulating the solar
heated glycol and the upper coil connected to an
alternative heating source i.e. a boiler. The storage
cylinder may be either vented or unvented.

An electric digital controller positioned within the
dwelling controls the system. Sensors are fitted to
the solar collector panels and storage cylinders
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which control the operation of the circulation
pump dependant on the temperature difference
between glycol in the collector panel and the
stored water in the cylinder, and the homeowner is
able to monitor the system via the controller
display. It is important for the efficient operation of
the system that the digital controller is correctly
programmed by the heating engineer when
commissioning the system.

Application of the Building
Regulations

The installation of a solar hot water systems is
defined in Reg. 3 as ‘building work’ controlled under
the Building Regulation by virtue of Reg. 3(1)(b) the
provision or extension of a controlled service.

Reg. 4(1) Requirements relating to building work
tells us that ‘building work’ shall be carried out so
that (a) it complies with the applicable
requirements contained in Schedule 1; and (b) in
complying with any such requirement there is no
failure to comply with any other such requirement.

This work can be carried out under a Competent
Persons Scheme as detailed in Schedule 3 of the
regulations, or an application can be submitted to
a Building Control Body.

The Schedule 1 requirements that may apply to a
solar domestic hot water system are:

Part A — Structure, Part C - Resistance to
Moisture, Part G — Hot Water Storage, Part L -
Conservation of Fuel and Power and Part P —
Electrical.

Each Part is considered in turn:
Part A - Structure

If the components of the solar heating system
impose a greater loading on roof members then it
is reasonable to consider if strengthening work is
needed. This could apply to the solar panels on
the roof slope especially when mounted above the
tile covering or to the heavy replacement hot water
storage vessel within the roof.
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Adequate fixings to prevent wind uplift may also
be a consideration in exposed and/or coastal
locations.

Part C — Resistance to Moisture

Were the existing roof covering is penetrated by
fixings and pipe work then it is reasonable to look
for suitable flashings. Where panels replace roof
tiles and lie directly on the tile battens, the panels
and flashings must be shown to be capable of
excluding wind and rain.

Part - G3 Hot Water Storage

G3 is intended to apply to unvented hot water
storage systems.

The limits of application (a) states that it is not
intended to apply to a hot water storage system
that has a ‘storage vessel’ with a capacity of
15 litres or less.

Most solar domestic hot water systems are
unvented and pressurised, with a fluid capacity of
slightly more than 15 litres distributed through-out
the panels, pipework and expansion vessel.
However the panels, pipe work and expansion
vessel cannot be construed as a store for the
glycol fluid and therefore not subject to control
under Part G. The fluid is merely contained for the
purposes of conveying heat from the panels to the
stored water within the much larger hot water
cylinder. It is considered control is restricted to the
200litre - 300litre capacity unvented hot water
storage cylinder.

Part L - Conservation of Fuel and Power

AD L1B Clause 35 Controlled services — where
the work involves the provision of a hot water
system reasonable provision would be:

Clause 35(a) the installation of an energy efficient
appliance as recommended in the Domestic
Building Services Guide.

Clause 35(b) the provision of controls that meet
the Domestic Building Services Guide.

Clause 36 requires the controlled service to be
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properly commissioned to maximise efficiency,
and notice given to the Local Authority of the
commissioning within a maximum time frame.

Clause 37 refers to the Domestic Building
Services Guide for commissioning procedures.

Clause 38 Notices given to the Local Authority
signed by a suitably qualified person to include a
declaration that manufacturers commissioning
procedures have been followed.

Clause 39 calls for adequate insulation of pipes to
the standards given in the Domestic Building
Services Guide.

Domestic Building Services Guide Section 11
specifically covers solar water heating and Table
37 of the guide lists min. efficiency provisions for a
system. Table 38 lists min. commissioning
provisions. Table 39 covers pipe insulation.

Part P - Electrical Safety

The pump and digital controller require a 3amp
fused three-pin plug and an un-switched
shuttered socket outlet to power the pump and
controller. If this were spurred off the existing ring
main circuit Part P would not apply to the electrical
work.

Regulation 7 — Materials and Workmanship
Fit for purpose.

LABC represents Local Authority Building Control in England and Wales.

) AN

LABC

MGO131011

www.labc.uk.com




<<
  /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 (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.16667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 1.16667
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 (None)
  /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


