Delta-T Devices

The BF5 Sunshine Sensor
measures Global and Diffuse
radiation and sunshine
duration

e No routine adjustment or polar
alignment

e No moving parts, no shade rings

e Outputs can be set to Energy (W.m™),
PAR (umol.m?.s™) or Lux

Unique design

The Sunshine Sensor is a patented design®. It uses an array
of photodiodes with a unique computer-generated shading
pattern to measure incident solar radiation. A microprocessor
calculates the Global and Diffuse components of the radiation
and determines the sunshine status. A built-in heater keeps
the BF5 clear of dew, ice and snow down to -20°C.

* The Sunshine Sensor is protected by patents EP 1012633 & US 6417500

Outputs

Two analogue voltage outputs are provided for the Global and
Diffuse radiation. The sunshine state is represented by a
digital output (contact closure). The three outputs can be
connected to appropriate channels on data loggers e.g. the
Delta-T GP2, or other loggers commonly used for
environmental monitoring.

Meteorology

The BF5 sensor can be used as an additional sensor with a
conventional Met Station. The weather station logger is used
to record Global (Total) and Diffuse radiation and the
sunshine state (or duration). Power for the sensor comes
from its internal alkaline batteries or alternatively from the
weather station logger battery. Typically the data will be used
for Global and Diffuse radiation, and the sunshine hours
during the day (see chart opposite). Direct beam radiation is
calculated from Total minus Diffuse. Radiation output units
can be preset to energy or PAR or illuminance.

BF5 improvements

The BF5 has replaced the BF3 model. Its advantages include an
integrated heater as standard plus superior connectors and cabling.
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Applications

® Meteorology
o Solar radiation studies
o Sunshine duration
® Agronomy and plant science
o PAR measurement
o Canopy analysis & modelling
® Architecture and building design
o Building energy management systems
o Heat balance and natural light studies
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BF5 Specificat

ions

The BF5 is intended for use outdoors in natural daylight, with an unobstructed view of the horizon. Significant errors may be produced by
artificial light, or if the BF5 is shaded from direct sunlight by buildings, or if there are strong reflections, from windows, for example.

The following accuracy figures give 95% confidence limits, i.e. 95% of individual readings will be within the stated limits under normal climatic

conditions.
Accuracy and Resolution of analogue radiation outputs
PAR Energy llluminance
Units umol.m?.s” w.m? Klux

Overall accuracy: Total

+10 pmol.m?.s™" +12%

+5W.m? +12%

+0.600 klux +12%

Overall accuracy: Diffuse

+10 pmol.m?2.s™ +15%

+20 W.m? +15%

£0.600 klux £15%

Resolution 0.6 pmol.m?.s™ 0.3W.m? 0.060 klux
Range 0 - 2500 umol.m?.s™ 0- 1250 W.m? 0 - 200 klux
Output sensitivity 1mV =1 pmol.m?.s™ 1mV = 0.5 W.m? 1mV = 0.100 klux
Output range 0-2500 mV 0-2500 mV 0 -2000 mV

Accuracy: Sunshine
hours

+10% (WMO definition)

Input voltage range

1.4 - 3.6V DC, internal battery
5.0 - 15V DC, external power

Accuracy: Cosine
correction

+10% of incoming radiation over
0 - 90° Zenith angle

Fuse trip point, on
sunshine status signal

0.5A, 30V self resetting (switch-
closure mode)

Accuracy: Azimuth
angle

+ 5% over 360° rotation

Max applied voltage to
sunshine status output

0 to 24V (contact closure mode)

Temperature coefficient

+0.15 % /°C typical

RS232 connector

5 pin M12

Temperature range

-20 to + 50°C, Alkaline batteries
-20 to + 70°C, Lithium batteries

Signal output & power-in
connector

8 pin M12

Recommended
recalibration interval

2 years

Mounting options:

Camera tripod socket, ¥4” Whitworth
Holes for 4 x M4 bolts at box corners

Response time < 250ms Size & Weight 120mm x 122mm x 95mm, 635g
Spectral response 400 - 700nm Heater output below 0°C 15W
Latitude capability -90° to + 90° Heater output above 5°C 2W reducing to OW at 35°C

Environmental : Sealing

IP65 ( shower and dust proof)

Sunshine status :
contact closure

No sun = open circuit
Sun = short circuit to ground

Lowest snow & ice-free
temperatures

-20°C at 0 m/s wind speed
-10°C at 2 m/s wind speed

Heater: max power

15 W at 12V DC

Internal battery

2 x 1.5V AA Alkaline batteries

Heater: max current

1.5A at 15V

Power requirement

2mA, (awake ), <30uA (asleep)

Battery lifetime

1 year typical

Fuse: max voltage,
current

24V, 1.6A (self resetting)

Heater Input voltage

12to 15V DC

Ordering Information

1.5m RS232 cable type SP-BF-RS01 1.5m RS232 cable. |P68

M12 5-pole connector (f) to 9-way D-connector (f). Connects BF5
to PC. Supplied as standard with BF5.

Extension cables
5m extension cable type EXT/8W-05 IP68 M12 connector (f) to
IP68 M12 connector (m).

Note: the EXT range of extension cable is compatible with both
types of BF5 connection cable. EXT cables can be joined to
create runs of the required length. The final EXT/8W-xx cable is
connected to a BF5-SS1-05 or SP-BW/w-05 cable.

Sunshine Sensor type BF5 includes built-in heater, user
manual, RS232 cable and Software & Manuals CD with
sensor configuration software.

Note: BF5 requires connecting cables for use with SunScan
Probe or data logger.

BF5 cables

5m cable, BF5 to SunScan Probe type BF5-SS1-05 for
connecting BF5 to SunScan.

5m cable BF5 to bare wire type SP-BF/w-05 connects
BF5 outputs to a data logger.

10m RS232 extension cable type SP-BF-RS10 10m
weatherproof RS232 cable. IP68 M12 5-pole connector (f)
to IP68 M12 5-pole connector (m). Can be connected to
other SP-BF-RS10 cables.

Note: the final SP-BF-RS10 has to be connected to an
SP-BF-RS01 RS232 cable.

BF5 accessories
Cross arm type BF5-M 1m length cross arm with pole mounting

bracket and BF5 levelling device.
For mounting Sunshine Sensor
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onto weather station mast M2 or |
Delta-T Devices Ltd

M2-Min.
130 Low Road, Burwell, Cambridge, CB25 0EJ, UK
Tel: +44 1638 742922 sales@delta-t.co.uk www.delta-t.co.uk
BF5-DS-2.pdf May 2013

For SunScan Probe accessories
see SunScan data sheet.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


