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Dehumidification



The Conventional Approach
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Start with the standard ASHRAE 
space design target of 75°F/50% 

relative humidity

The Relationship Between 
Dehumidification and 
Discharge Temperature

SETTING MAXIMUM AND MINIMUM FLOW 3
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Determine the Sensible Heat Ratio (SHR) 
and plot it on the SHR Scale of a psych 
chart.

A SHR of 0.85 is typical of many office 
buildings

See HVAC Data, Equations, and Rules of 
Thumb for SHRs for other building types 
(and a whole lot more)

SETTING MAXIMUM AND MINIMUM FLOW 4
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Transfer the SHR line from the 
SHR scale to the main chart so 
that it runs through the desired 

space condition

SETTING MAXIMUM AND MINIMUM FLOW 5
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The Sensible Heat Ratio (SHR) 
scale establishes the relationship 
between sensible load and total 

load graphically on the 
psychrometric chart

SETTING MAXIMUM AND MINIMUM FLOW 6
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The slope of the SHR line represents the 
relationship between the 

dehumidification load or moisture that 
must be removed from the space to 
maintain steady state conditions ….

SETTING MAXIMUM AND MINIMUM FLOW 7
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… and the sensible load or heat that 
must be removed from the space to 

maintain steady state conditions

SHR = .85;  typical of many office buildings

The slope of the SHR line represents the 
relationship between the 

dehumidification load or moisture that 
must be removed from the space to 
maintain steady state conditions ….

SETTING MAXIMUM AND MINIMUM FLOW 8
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Cooling coils produce air that 
is near saturation if the air 
entering has a dew point 

above the temperature of the 
refrigerant in the coil

As a result, air will tend to leave a 
cooling coil near the point where the 

SHR line intersects the saturation line

Apparatus Dew 
Point (ADP) = 

where the SHR 
line crosses the 
saturation curve

SETTING MAXIMUM AND MINIMUM FLOW 9
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Approach to the ADP depends on things like coil 
depth and fins spacing
• Deeper coils = better approach
• More fins per inch = better approach
The bypass factor method developed by Willis 
Carrier in 1936 can be used to approximate the 
approach to saturation

Apparatus Dew 
Point (ADP) = 

where the SHR 
line crosses the 
saturation curve

SETTING MAXIMUM AND MINIMUM FLOW 10
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Apparatus Dew 
Point (ADP) = 

where the SHR 
line crosses the 
saturation curve
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BAROMETRIC PRESSURE: 29.921 in. HG
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This establishes the cooling coil 
discharge condition that must be 
achieved by the cooling process
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BAROMETRIC PRESSURE: 29.921 in. HG
ATMOSPHERIC PRESSURE: 14.696 psia
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Bigger dehumidification loads translate to 
smaller SHR’s, steeper SHR lines, and 

lower cooling coil discharge temperatures
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Desiccant 
Dehumidification

An alternative to the conventional approach
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Desiccant 
Dehumidification

An alternative to the conventional approach
• A technique for achieving very low humidity levels that 

would otherwise be difficult to achieve
• Chemical process in which the water vapor either 

interact with the surface of a desiccant (adsorption) or 
permeates the desiccant (absorption)

• Water gives up latent energy in the process so the 
temperature tends to rise in the process stream

• Most HVAC equipment regenerates the desiccant by 
blowing hot (250°F or higher) air across the desiccant
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A Desiccant System Applied to Supplement 
a Conventional AHU
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A Desiccant System Applied to Supplement 
a Conventional AHU

Dehumidification requires energy no matter how you do it
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A Desiccant System Applied to Supplement 
a Conventional AHU

In this case energy was saved relative to a conventional approach 
because:
• Archival storage requirements set the air change rate and the 

humidity level
• Conventional dehumidification would have required a 39°F 

supply air temperature
• There were very few sensible gains
• The air change requirements at a 39°F supply air temperature 

would have required significant reheat round the clock

Dehumidification requires energy no matter how you do it
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A Desiccant System Dedicated to a Very 
Cold, Dry Archival Storage Requirement

DEHUMIDIFICATION 19



DEHUMIDIFICATION 20


