
 
 

 
 

How to implement electrical  
heating controls  
Introduction 
Electrical heating controls can be used to control the hours and temperature range over which 
electrical heating systems operate. They can also be used to only switch a heating system on when 
the area is occupied. Whilst the latest Building Regulations set minimum standards for the control of 
both new and replacement electrical heating systems, many existing electrical heating systems will 
also benefit from the improvements in energy efficiency offered by upgrading heating controls. 

Sites with both regular and irregular occupancy patterns using electrical heating are likely to benefit. 
In typical applications, energy savings of between about 8 and 30 % can be made with payback 
times of between 3-5 five years. 

The technology 
Electrical heating controls consist of the following main types: 

• time controllers 

• temperature controllers (thermostats) 

• occupancy controllers (presence sensors) 

Time controllers 
Time controllers can either be separate from or integrated into the electric heater. They range from 
simple 24 hour timers, to 7 day timers, to more sophisticated units that allow extended holiday 
periods to be set when the building is unoccupied.  Tamper-proof controls will ensure that the 
heating is not left on inappropriately. Run timers are also available which allow the heating to be 
switched on, on-demand, for a pre-specified period only. 

 

Typical heating time controller 



 
 

 
 

Temperature controllers 
Temperature controllers can also be either separate from or integrated into the electric heater. 
Different types of temperature controllers are required for different systems, with warm air systems 
using room thermostats (see picture), while radiant heating systems are controlled with black bulb 
thermostats (as described in more detail in the “How to implement radiant heating guide”) 
positioned in the line of sight of the heater. Tamper-proof temperature controls should be fitted 
wherever possible, to ensure that areas are not left with inappropriately high set points, causing 
over heating and wasting money.  Set back timers can be included in temperature controllers. These 
timers allow different temperatures to be used for different time periods (e.g. day time and night 
time settings). They also allow the temperature to be manually increased during one time period, 
but ensure that it will automatically be re-set for the next time period.  

 
Typical heating temperature controller 

Occupancy sensors  
Occupancy sensors are supplied separately from the heating unit and can be used to detect the 
presence/absence of people in the area, and so to switch the heating on or off appropriately. The 
occupancy sensor can be based on a Passive Infra Red (PIR), ultrasonic or microwave technologies, 
or a combination of these. Further details on the use of occupancy sensors are provided in the  
“How to implement automatic lighting controls guide” downloadable from the lighting pages of the 
Carbon Trust website. A key point to note is that PIR sensors should not be used within 2m of the 
heat source.  

  



 
 

 
 

Application 
The following table summarises the range of applications in which electric heating controls may  
be used: 

Controller type Occupancy 

type 

Time Temperature Occupancy 

Regular pattern 
of occupancy  
of the space*  
e.g. offices  

Specified to cover 
period over which 
space is regularly 
occupied, ensuring 
the heating is off 
outside normal 
hours. 
e.g. 7 day timer for 
offices 

Specified to meet the 
requirements of the 
anticipated activities in the 
area at the time e.g. 20˚C 
for office activities, 12˚C for 
frost protection over night. 

Unlikely to be required. 

Irregularly or 
infrequently 
occupied spaces 
used for 
specific 
activities  
e.g. work 
benches, 
meeting rooms. 

Run timers most 
appropriate. 

Specified to meet 
requirements of the 
anticipated activities e.g. 
17˚C for strenuous 
activities.  

Set back timers appropriate. 

Could be used to ensure 
heating only supplied when 
space occupied. An 
alternative option to run 
timers. 

Irregularly 
occupied by 
general public 
e.g. waiting 
room 

Specified to switch 
on at a low level for 
the period over 
which space is open 
to the public. Set to 
ensure the heating 
is off outside these 
hours.  
e.g. 7 day timer 

Specified to meet 
requirements of the 
anticipated activities 
e.g. 17˚C may be sufficient 
for spaces where outdoor 
clothing is worn.  

Set back timers appropriate. 

Likely to be appropriate. 
Typically heating is on at a 
low level, and set point 
increased only when the 
space is occupied. 

 

* Heating systems using alternative fuel sources should be considered if there is significant, regular 
use made of electric heating systems (due to the higher p/kWh cost and CO2 emissions factors of 
electricity). 



 
 

 
 

Specification checklist 
The following table lists the key parameters that you should define through discussions with your 
supplier when carrying out a project to implement controls for electric heaters. 

Item 

No. 

Parameter Comments 

1 Type of electric heating system e.g. warm air heating, radiant heating 

2 Number of heaters  

3 Independent heaters or operated as a 
system 

Independent heaters can be controlled 
individually, but more sophisticated controls 
are appropriate where the multiple heaters 
are operated as one system. 

4 Control inputs available on the heater Ring main for electric heating system 
available to be switched. 

Local power switching only e.g. where 
heater is plugged in. 

5 Power of the heater/heating system Measured in kW  

6 Physical space available and connection 
options 

For locating and connecting appropriate 
controllers. 

7 Usual type of occupancy pattern Regular/infrequently occupied. 

Occupied as a public space. 

8 Controller types required Time/Temperature/Occupancy.  

Temperature sensor appropriate to heating 
system type. 

Time controller with appropriate increments 
to cover typical usage e.g. 7 day if premises 
not occupied at the weekend. 

 



 
 

 
 

Commissioning procedures 
The optimum values for control settings will depend upon individual applications, but as a general 
rule the following should be observed: 

• There should be a delay time to switch off, for occupancy sensor controlled systems, which 
should not be less than ten minutes to avoid excessive switching. 

• The temperature set point should be as low as practicable to provide reasonable comfort. 

In addition, during commissioning the appropriate staff should be trained in the operation of the 
heating system controls. 

Hard wired controls will need to be electrically tested and a Minor Electrical Installation Work 
Certificate (reference IMN2) issued by a competent electrician. 

Common problems 
A very simple problem which occurs frequently is that temperature sensors are covered or the air 
flow to them is otherwise obstructed, often leading to over heating of a space. Ensure that sufficient 
space is left around them for their effective operation.  

Tampering with heating controllers often leads to heating being left on inappropriately for long 
periods, or the set points being increased above that required, causing excessive energy use. 
Tamper proof controllers should be used in all public areas although having a policy as to who can 
adjust the heating settings may suffice in smaller, non-open access areas. 

Finding a supplier 
Manufacturers of electric heating controls can be found by carrying out a web search, or by 
contacting a local electrical or heating wholesaler. Ask for references to ascertain whether the 
product has performed successfully in other, similar situations. 

Electrical heating controls should always be fitted by an NICEIC approved electrical contractor. 

If you do not already know a suitable contractor try contacting a recognised Trade Association for 
details of their membership, for example: 

• The Heating and Ventilating Contractors Association (HVCA) –  
telephone number  020 7313 4900 – www.hvca.org.uk 



 
 

 
 

The business case 
As a rule of thumb; an occupancy detector, time controller or temperature sensor would each 
typically cost around £200 (plus VAT) to install using a contractor.  

For example, take a room heated using 2kW of electric heating which is left on continuously for six 
months of the year, using about 2,190 kWh of electricity. A timer could be installed to switch the 
heating off for eight hours overnight, saving 730 kWh per year. This would lead to financial savings 
of about £58 per year (based on electricity costing 7.9p/kWh, including CCL), leading to a payback 
period of about 3.5 years on the investment. 

If a room thermostat is also installed, reducing the room temperature by 1˚C on average, then 
typically 8% of energy used by the heating would be saved. This would amount to saving a further 
117kWh per year with about £9 per year saving in electricity costs. The combined installation of 
timer and thermostat would have a payback period of just under six years. 
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of its intellectual property rights to the full extent permitted by law. 
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Company number 4190230 with its Registered Office at: 8th Floor, 3 Clement’s Inn, London WC2A 2AZ. 

  
December 2008         CTL025 



<<
  /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


