
The humidity ratio at any other level of humidity can be calculated by using the degree of
saturation, µ. As an approximation, it is acceptable to assume the degree of saturation is roughly
equivalent to the relative humidity. This is not strictly true but works well in a pinch. Solve for
the humidity ratio using µ.

φ ≈ µ ≈ 50%

µ =
ω

ωs
→ ω = µωs

ω = (.5)

(
0.002153

lbw
lbda

)
= 0.00108

lbw
lbda

Answer A

41.3 A 12ft by 15ft room with a 9ft ceiling has a relative humidity of
25% and a dry bulb temperature of 70◦F . A humidi�er is turned
on and run continuously adding 0.04gal of water per hour to the
room. Assuming the additional moisture content has no impact on
the dry bulb temperature and the room is sealed, how long will it
take to achieve 50% relative humidity?

A. 0.75hrs

B. 1hr

C. 1.5hrs

D. 2.75hrs

Use the psychrometric chart to determine the humidity ratio and speci�c volume for the initial
state:

T1 = 70◦F

φ1 = 25%

ω1 = 0.00388
lbw
lbda

v1 = 13.49
ft3

lbda

Also determine the humidity ratio for the �nal state, after humidi�cation:

T2 = 70◦F

φ2 = 50%
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ω2 = 0.00781
lbw
lbda

Calculate the change in the humidity ratio. This is the amount of water that will be added via
humidi�cation per unit mass of dry air.

∆ω = ω2 − ω1 = 0.00781
lbw
lbda
− 0.00388

lbw
lbda

= 0.00393
lbw
lbda

Calculate the volume of the room:

V = (12ft) (15ft) (9ft) = 1620ft3

Calculate the mass of dry air in the room initially:

m1 =
V

v1
=

1620ft3

13.49 ft3

lbda

= 120.1lbda

Calculate the mass of water added to the starting mass of dry air, using the change in humidity
ratio, ∆ω:

mw,added = mda∆ω = (120.1lbda)

(
0.00393

lbw
lbda

)
= 0.47lbw

The mass �ow rate of water is given. Determine the time required to add the mass of water at
a known rate, converting units where necessary:

ṁ =
m

t
→ t =

m

ṁ

t =
(0.47lb)(

0.04 galhr

)(
1ft3

7.48gal

)(
62.4 lb

ft3

) = 1.41hr

Answer C
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