MWy = (2) (14)(.79) + (2) (16) (:21) ~ 29%

Determing the number of moles of water vapor and dry air.

0.0551b
Np20 = ——— = 0.00305mol
18mol
116
Nyo = - = 0.03448mol
Find the mole fraction of water vapor.
N0 0.00305mol

.081

TH20 = Nioo + Naa " 0.00305mol + 0.03448mol

The ratio of the partial pressure of water vapor to the total pressure is the same as the ratio
of the number of moles of water vapor to the total number of moles i.e. the mole fraction. (Note:
This holds true for any mixture of gases. The contribution of any one gas in the mixture to the
total pressure - its partial pressure - is equal to its mole fraction!)

Pw
— = TH20
Dt

Pw = (r20) (pt) = (.081) (14.7psia) = 1.19psia

Answer C

45.24 A 2500ft* conference center with 14 ft ceilings is maintained at 72°F
and 50% relative humidity. What is the total mass of water vapor
in the air?

151
221b
1401b

oS a® »

2901b

Find the total volume of the room by multiplying the area and the height.

V = (2500ft%) (14ft) = 35,000 f¢*

Find the humidity ratio and specific volume for the room conditions using the Psychrometric
Chart.

T ="T2°F

é = 50%
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by

w = 0.0084
l da
ft?
=13.6
v 3 Ibg,

Recall the definition of the humidity ratio as described under Psychrometric Properties. Rear-
range to solve for the mass of water.

My
w =

Mda

My = (mda) (W)

The mass of air can be expressed as density times volume, or volume over specific volume.

3
Mo = p :K: MZ%MZ%
v 13645
da

Determine the mass of water.

lby,
M = (Maa) (W) = (25741bg,) (0.0084 7 ) = 21.6lb,,
da

Answer B

45.25 Condenser water returns to a cooling tower at 95°F and leaves at
85°F. The outside conditions are 84°F and 60% relative humidity.
What is the cooling tower effectiveness?

9%

46%
54%
91%

o aw =

To find the Cooling Tower effectiveness, start by using the Psychrometric Chart to determine the
wet bulb temperature of the outdoor conditions.

Ty = 84°F
¢ = 60%
Ty = 73.1°F

Cooling tower effectiveness is defined by the equation below where range and approach are

defined in terms of the entering and leaving water temperatures and the wet bulb temperature as
shown.
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