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Extended Outdoor Air System with Energy Recovery and Source Capture Exhaust

Every commercial pool requires the introduction of outdoor ventilation air during occupied times. The rate of 
introduction is dependent on the pool size, deck space, and occupancy.  The introduction of this ventilation air
helps to maintain air quality in the space.  Refer to DESERT AIRE Technical Bulletin #5 for a detailed summary of
the requirements in current standards.  

DESERT AIRE offers its SelectAire™ Dual Exhaust system option to integrate ventilation air into the dehumidifi-
cation package when the facility has two exhaust duct systems.  The first exhaust captures the exhaust air at the
low pool level and removes this air to outdoor the building without a chance for recirculation.  The first exhaust
blower is provided by others.  The high return air is brought back to the dehumidifier where the remainder of
the air is exhausted to meet the design intent of the facility.   The dehumidifier blower will act as the ventilation
fan and supply air blower to provide all of the required ventilation air for the pool room.  The integral exhaust air
blower is balanced to establish and maintain a negative pressure in the space.

The SelectAire™ control system simplifies air balancing while maintaining the correct proportions of return air,

supply air, exhaust air and outdoor air.   The system works by monitoring and controlling the static pressure

dif ference at three areas: the outdoor air intake, evaporator coil, and the zone/ambient.  The pressure

dif ference at the specially designed or iface in the outdoor air f low path controls the outdoor air f low.

Monitoring the pressure drop through the evaporator and controlling the evaporator bypass damper maintains

the flow rate through the evaporator and

optimizing the moisture removal. Monitoring

the difference between the zone pressure

and ambient pressure controls the exhaust

fan and helps to guarantee the negative

static pressure within the space so critical

to the building envelope.  The control

system then modulates the respective

damper in response to the pressure readings

to achieve the desired airflow.  
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Figure 1 - SelectAire™ Dual Exhaust conceptual airflow diagram

Figure 2 - Schematic for Outdoor Air
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The DESERT AIRE SelectAire™ dehumidifier includes a modulating damper to divert a specific flow rate of air
through the evaporator coil.  This automatically provides a constant airflow and load for the evaporator coil and
optimizes the moisture removal efficiency of the system.   Similarly, even if outdoor air is preheated, it should
always be introduced downstream of the evaporator coil.  Cold and dry air introduced before the evaporator
coil will lower the unit’s dehumidification capacity. 

In the SelectAire™ system outdoor air is filtered and a modulating motorized damper controls the introduction of
outdoor air as follows:

Unoccupied Mode
Outdoor air volume is established in the field during startup at a level approximately equal to ½ of the ASHRAE
recommended code.  Exhaust air is removed by the source capture exhaust fan.  Dehumidifier  will be in recircu-
lation mode.  The dehumidifier exhaust air fan will be adjusted to maintain a small negative air balance in the
pool room.  

Occupied Mode
Outdoor air volume is established in the field during startup at a level equal to the ASHRAE recommended code.
Exhaust air is removed by the source capture exhaust fan and the balance by the dehumidification system exhaust
fan.  The OA volume will be established between 0 and 50% of the supply air volume. Compressors are activated
as required by the SelectAire™ standard sequence.  

Event Mode
The event mode outdoor air volume is established in the field between 0 to 50% of supply air volume.  This is a
higher rate than the Occupied Mode setting and represents the required volume for pool plus spectators.
Compressors are activated as required by the SelectAire™ standard sequence.

Alarm Mode
The alarm mode is intiated when the duct mounted VOC sensor detects a high level chloramine condition.  This
establishes an outdoor air rate that is two times higher than the ASHRAE 62 ventilation rate.  Compressors are
activated as required by the SelectAire™ standard sequence.

Purge Mode 
A purge air is established at 50% of supply air volume.  The auxiliary heater in this mode is controlled based
on a leaving air temperature sensor located in the blower section, not on the zone sensors.  Compressors are
deactivated during purge mode and will remain off during the Purge Mode.  Supply air temperature is heated as 
required to maintain a minimum temperature above the space dewpoint.  This helps to prevent condensation
on ducts and interior surfaces.  

Heating Mode
For all integral heating elements the controller shall use a zone reset of supply air temperature sequence instead
of an on/off method.  The proportional plus integral loop will calculate a supply air temperature that maintains
the pool air temperature in all modes defined above.  The auxiliary heat must be sized for the maximum purge
air volume at the local winter design condition.

Outdoor air is preheated as required to provide mixed air temperature at or above the space dewpoint.  The pre-
heater uses a feedback modulating control algorithm.

Energy Recovery
SelectAire™ systems have two exhaust air dampers. One is upstream of the evaporator coil and one is downstream
while not impacting the unit’s sensible cooling capacity.  The special design of the SelectAire™ option allows the
controller to follow basic thermodynamic principles:

• When the space requires heating, air is exhausted after the evaporator coil which recovers the energy
contained in the exhaust air prior to its discharge.  
Principle # 1: Exhaust air at its coldest point.

• In the cooling mode, air is exhausted before the evaporator coil which is warm and humid. 
Principle # 2: Exhaust air at its warmest point.

The SelectAire™ system uses the principle of a heat pump to recover energy in the heating mode by operating
one of the dual compressors in conjunction with exhaust air.  Exhaust air consists of two energy components:
sensible and latent.  The cold evaporator coil absorbs both of these components and adds the heat of compression
of the single compressor. This option provides high COP efficiency to the exhaust air recovery cycle.
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The SelectAire™ is the most efficient method to recover the total energy of the exhaust air.  Since the airflows
and loads are maintained through the special airflow control sequence the amount of recovery can be optimized.
Other systems that use passive heat exchangers cannot recover latent energy during the majority of the operation
and the amount of sensible recovery is dependent on the outdoor temperature.  Passive heat exchangers require
additional fan energy and cannot take full advantage of free outdoor air cooling unless bypass dampers and con-
trols are installed.  The SelectAire™ has a constant rate of energy recovery when activated and is always controlled
automatically based on the zone condition.

The following tables are examples of how the airflow could be established in the field if the ASHRAE 62 ventilation
code volume was equal to 20% of the dehumidifier’s supply air value.

Unoccupied

Occupied

Event

Alarm

Purge

OSA

10%

20%

30%

40%

50%

Cool Exh.

0%

0%

0%

0%

0%

Warm Exh.

VFD

maintaines a

Neg. Pres.

In all modes

Compressor

Enabled as required

Enabled as required

Enabled as required

Enabled as required

Locked out

Low Pool Exh.

10%

10%

10%

20%

20%

% of Supply Air

Unoccupied

Occupied

Event

Alarm

Purge

OSA

10%

20%

30%

40%

50%

Cool Exh.

0%

10%

20%

20%

20%

Warm Exh.

VFD

maintaines a

Neg. Pres.

In all modes

Compressor

Enabled as required

Enabled as required

Enabled as required

Enabled as required

Locked out

Low Pool Exh.

10%

10%

10%

20%

20%

% of Supply Air

Dehumidification/Cooling Example

Energy Recovery Mode Example

for more information: www.desert-aire.com
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Additional design features of the SelectAire™ System with Extended Outdoor Air and Source Capture Exhaust:

• VFD for exhaust air 
A room pressurization scheme maintains a negative pressure in the space.  A unit mounted pressure transducer 
is provided by Desert Aire.  1/8” pressure tubing is run to the space and to the outdoor air by the installing 
contractor.  Suitable terminations are provided by Desert Aire.

• Outdoor Air Balance Plate 
Calibrated by Desert Aire to control outdoor air damper. 

• Exhaust Air Balance Plate 
Calibrated by Desert Aire, installed between the cold air and warm air dampers to maintain the proper ratio of 
exhaust air from these two locations to ensure a building negative pressure.

• Return air static pressures up to 1.5 inch WC and supply air static can be up to 2.0 inch WC

For a more detailed analysis, please refer to DESERT AIRE Technical Bulletin 6 - SelectAire™ Heat Recovery System.

Covered by Desert Aire United States Patent # 5,682,754



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


