
Estimates for dry air needed to remove humidity in the P0D (draft 1)

What is the minimum amount of dry air needed in the P0D to remove a given about of
water per day?

Lets assume that the P0D water target leaks 137 cc of water per day. We use this
GUESS from Auger bags which leak 50 liters per year and from the FGD which leaks
170 cc of water per day. Next we assume that the temperature of the cooling air is
15C or 59F. This is what was decided in the P0D meeting.

From the standard steam tables we find that water vapor saturates at 15C with a
partial pressure of 0.2563 lb/sq. inch. So we need to estimate how much dry air is
needed to keep the 137cc of water below this partial pressure. Assuming the total
pressure is 14.7 psi, the the air partial pressure is 14.7-0.2563 or 14.44 psi. Using the
universal gas law we have,
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where P is pressure, V is volume, n is the number of moles, T is absolute temperature,
m is the mass, M is the mass per unit mole, and R is gas constant. Rearranging the
eqns, we have for water vapor and air at the same temperature and in the same
volume,
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The ratio of molecular weights of water and air are,
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and the mass of air in one cubic meter volume is,
Mair  1.292kg

Solving for the amount of water in one cubic meter, we have
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 . 0142kg  14.2g
so we find 14.2cc of water in one cubic meter of airwater vapor at 15C will saturate
the mixture. If we have 137cc of water to remove per day, then we need at least 9.6
cubic meters of air per day. If this is flowed per day, we need at least 6.7 liters per
minute of dry air to be flowed to remove this water.
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