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This design bulletin deals with a simple explanation of the functionality of an Active Chilled Beam.  

Introduction 

An Active Chilled Beam (ACB) is an air terminal device used to provide localised cooling by inducing room air over 
a chilled water heat exchanger located in the space to be conditioned. 

An ACB relies on the use of primary air as the motive force for inducing air over the secondary heat exchanger. 
This primary air is conditioned at a conventional air handler and distributed to the ACB’s through conventional air 
ductwork. 

ACB’s can be configured to suit a variety of applications or designs. For the purpose of visualising the following 
explanations, a typical 2-way discharge ceiling mounted unit will be used. 

Figure 1: Typical Construction 

 

 

 

 

 

 

 

 

 

 

The ACB is configured of an insulated well sealed primary air plenum containing a primary air connection spigot 
and an array of primary air nozzles through which the primary air is delivered. 

The lower part of the unit is comprised of a sheetmetal air mixing chamber which houses the secondary cooling coil 
and supply air outlet chambers. The supply air chambers are formed by smooth extrusion shapes on either side of 
the unit and are open to the conditioned space. 

The secondary air cooling coil is centrally located in the mixing chamber of the unit and is accessible through a per-
forated metal return air grille panel. The coil and mixing chamber are separated from the primary air plenum by the 
nozzle plate to ensure the mixing chamber is exposed only to room air from the space to be conditioned.  

The unit is fitted with mounting brackets to facilitate installation and to permit the unit height and fore & aft attitudes 
to be adjusted during installation. 

ACB’s can include return air lint screens although this is not an essential component. 

…...Continued on Page 2 

Introduction to Active Chilled Beams  

This  series of design bulletins is provided by Dadanco in the interest of sharing information and design experience with those interested in learning more about Active Chilled Beams. 

How Does an Active Chilled Beam Work? 
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The Induction Process 

Figure 2: Primary Air 

 

 

Figure 3: Low Pressure Kernel 
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   Figure 4: Induced Secondary Air 
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Primary air is delivered into the       
primary air plenum and out through 
the nozzles into the mixing chamber 
on its way to the conditioned space. 

The motive force in an ACB is the   
induction process created by the    
induction nozzle and primary air 
stream delivered through the induction 
nozzle. 

The primary air can be any           
temperature but it is beneficial to use 
lower temperature primary air to   
ensure adequate latent capacity is 
delivered in the primary air and to 
permit the primary air to deliver a 
proportion of the required sensible 
cooling to the space. 
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In the primary air stream, at the outlet 
of the nozzle, is a ‘Low Pressure    
Kernel’ which is created as the     
pressure at the nozzle is degraded as 
air flows through the nozzle. 

All pressure degradation occurs at the 
primary air nozzle, resulting in a low 
pressure area immediately at the    
nozzle outlet. 

This low pressure area is only slightly 
lower in pressure than the surrounding 
room air. 
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Air from Conditioned Space Secondary Heat 
Exchanger 

The low pressure kernel, or area,   
attracts the surrounding air which is at 
a slightly higher pressure than that of 
the low pressure kernel. 

Air from the room (conditioned space) 
known as ‘Secondary Air’ is drawn or 
‘Induced’ into the low pressure kernel. 

A secondary heat exchanger coil is   
imposed in the path of the room          
secondary air, forcing the induced air 
to pass through the heat exchanger on 
its way to join the low pressure kernel. 

The efficiency of the induction process 
is dependent on the number, size and 
efficiency of the induction nozzles plus 
the density and geometry of the     
secondary cooling coil. 

This secondary air from the local room space to be conditioned is induced, or moved, across the heat exchanger 
(cooling coil) for no fan energy requirement whatsoever. This is a significant contributor to the energy reduction 
potential of Active Chilled Beams. 

…. Continued on Page 3 
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What Really Happens 

Figure 5: Operating Details 
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Secondary 

Typically, an active chilled beam can induce secondary air of up to 3 times the primary air quantity. Secondary air 
is routed through a chilled water heat exchanger, producing cooling to be delivered to the space for no fan energy 
requirement. 

As the primary air and secondary air are mixed in the ACB prior to delivery to the space, the total supply air     
quantity delivered by the ACB is the sum of the primary and secondary air quantities. Primary air sensible cooling 
capacity, usually around 25-35% of the ACB sensible capacity, is a function of the primary air quantity and        
temperature difference between the primary air and room air temperatures. The secondary air cooling is ideally a 
strictly sensible cooling process and usually represents 65-75% of the ACB sensible cooling capacity, not because 
of its higher air quantity but the result of having passed this relatively small secondary air quantity over a localised 
cooling coil operating with 13-14°C chilled water.  

 Figure 6: Primary Air 

Primary air is processed at the AHU to be delivered to the ACB at the design conditions specific to the project. In 
these examples, 12ºC & 89%rh primary air will be used. 

For determining primary air sensible cooling capacity, only the difference between the primary air and room air    
temperatures are used. Any loads higher than room loads are to be included in the AHU loads since the ACB is a 
room terminal device and should only be related to room cooling loads.  

ACB 
Primary 
Air AHU 
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Primary Air 
12°C 

Room Load Outside Air Load 

AHU Air 

…. Continued on Page 4 
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For design assistance or further 
information, contact: 

Dadanco Pty Ltd 
89 South Road 
Hindmarsh, S.A. 5007 
Australia 
P: +618 8346 3588 
F: +618 8346 7822 
info@dadanco.com.au 
www.dadanco.com.au I N T R O D U C T I O N  

How Does an Active Chilled Beam Work? 
The following describes the psychrometric process lines associated to and Active Chilled Beam or induction unit 
cooling process at the operating parameters listed. 

Figure 7: Process Lines 

In the psychrometric process lines above, primary air condition of 12ºC & 89%rh (point 2) is achieved from an    
assumed AHU air off condition of 11ºC (point 1). The primary air is delivered through the ACB to the conditioned 
space. It is important that the primary air temperature be expressed as the terminal temperature, not AHU air   
leaving temperature. 

Room air of 23ºC & 50%rh (point 3) is induced through the secondary cooling coil and sensibly cooled to 15.8ºC 
(point 4) by the 13.5ºC secondary water circulating in the cooling coil. The capacity of the secondary coil will be a 
function of the secondary air quantity, secondary water temperature and secondary water flow rate. 

The primary air and secondary air streams are mixed in the ACB (point 5) at the ratio determined by the amount of 
secondary air to primary air known as the entrainment ratio. Entrainment ratio is determined by fixed unit  selection 
parameters and cannot be site adjusted for a given primary air quantity. In the example above, the mixed air     
condition is 14.8ºC. 

Mixed supply air (point 5) is delivered to the conditioned space (point 3) representing the total cooling capacity   
delivered to the conditioned space by the ACB. The mixed supply air condition (point 5) will also determine the  
latent cooling delivered by the ACB based on the absolute humidity differential (Δw) between points 3 & 5 on the 
psychrometric chart. Generally, since the secondary cooling coil process is a sensible cooling process, the         
absolute humidity condition at point 5 will be determined by the absolute humidity of the primary air at point 2. 

Using too warm or too moist a primary air condition will result in insufficient latent cooling delivered resulting in    
difficulty maintaining the design room condition at point 3. 

In the above example, primary air cooling (417W) represents 35% of the sensible cooling delivered by the ACB, 
meaning the ACB is capable of being turned down to 35% part-load cooling by simply isolating the secondary water 
flow. 

The amount of sensible cooling delivered by the secondary heat exchanger can also 
be varied by modulating secondary water flow if required. 

Room Dew Point 
Temperature 

12.1°C 

Secondary Coil Cooling = Sensible Cooling 
Determined by Secondary Air Quantity &   

Water  Flow & Temperature 

Air Mix Condition 14.8°C  

Primary Air + Secondary Air 

Room Cooling (Mixed Supply Air to Room Air)     
Determined by Total Supply Air Quantity  Primary Air 

Condition 12°C 

2 1 AHU Air Off 
Approx 11°C 

Δw 

Absolute Humidity 
Differential 

Secondary Water 
Temperature 13.5°C 

5 3 
4 

Primary Air Cooling = 417W Secondary Coil Cooling = 773W Room Sensible Cooling = 1190W 

23.0°C / 
50% rh 

Room Condition = 23°C, 50%rh 

Secondary Water Temp = 13.5°C 

Secondary Water Flow = 0.06 L/s 

Primary Air Quantity = 30 L/s 

This  series of design bulletins is provided by Dadanco in the interest of sharing information and design experience with those 
interested in learning more about Active Chilled Beams. 



<<
  /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


