
PRESSURE vs. HUMIDITY in Earth Air Tubes 

 

Definition of Vapor Pressure & Partial Pressure 
From Wikipedia, the free encyclopedia 

Vapor pressure (also known as equilibrium vapor pressure), is the pressure of a vapor in equilibrium with its non-vapor phases. All 
liquids and solids have a tendency to evaporate to a gaseous form, and all gases have a tendency to condense back into their original 
form (either liquid or solid). At any given temperature, for a particular substance, there is a pressure at which the gas of that substance 
is in dynamic equilibrium with its liquid or solid forms. This is the vapor pressure of that substance at that temperature. The 
equilibrium vapor pressure is an indication of a liquid's evaporation rate. It relates to the tendency of molecules and atoms to escape 
from a liquid or a solid. 

 
Partial pressure: in a mixture of ideal gases, each gas has a partial pressure which is the pressure which the gas would have if it 
alone occupied the volume. The total pressure of a gas mixture is the sum of the partial pressures of each individual gas in the mixture. 
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The first important point is: 

 

 

 %RH = 100 x p/ps = 100% at dew point 

  



The second important point is: 

 

 
As temperature decreases, saturation pressure (ps) decreases, and %RH increases. 

When dew point is reached, moisture will condense. 

%RH = 100 x p/ps 

In summer time operation of Earth Air Tubes, the temperature of the outside moist air in the tube 
is decreasing, causing the related saturation pressure of the water vapor to decrease. 



Now consider increasing the total pressure in the tube 
using the KENCO Method by modulating a damper 
closed on the exit end of the tube while increasing the 
supply fan speed on the inlet of the tube, simulating a 
somewhat closed chamber: 

 

%RH = 100 x p/ps 
  



Ultimately, then, what we are doing in the  

Earth Air Tubes during the cooling season is:  

• Cooling the air running through the tubes, decreasing the saturation pressure 

• Simultaneously increasing the partial pressure in the tube 

• Both things work to drive the relative humidity up to reach saturation (dew point) 

 

%RH = 100 x p/ps 

 

With added pressurization, condensation should occur sooner in the tube because we are working 
the partial pressure up so dew point will be reached sooner, giving the air more tube length to 

condense on. 

  



QUESTIONS & CONSIDERATIONS: 
 

• How much more dehumidification does this provide for the penalty of having to 
blow air at a higher pressure (energy) and for the added controls? 

• Average ground temperature vs. average monthly dew point suggests that the 
inside surface of the tube might already be at dew point much of the time when 
dehumidifying is desirable.  Is this a valid indicator?  

• Is there enough benefit just from pressurizing the tube to take care of the system 
losses, radon, and to expel the condensate and leave it at that rather than elevate 
the pressure more to dry the air out? 
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Ground temperature at 6.5 feet depth about 62F average in July.
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From Climate Consultant 4.0
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Average daily dew point appears to be above 62F during July.
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Half Baked Part Starts Here:Tried to get a better idea of where/when condensation might be occurring to help evaluate the strategy.
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For sensible only; ignores latent
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Might work to simulate cooling coil?
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Many variables affect this!
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