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Dry and Atmospheric Air: Specific and Relative Humidity
14–1C Is it possible to obtain saturated air from unsatu-
rated air without adding any moisture? Explain.

14–2C Is the relative humidity of saturated air necessarily
100 percent?

14–3C Moist air is passed through a cooling section where
it is cooled and dehumidified. How do (a) the specific humid-
ity and (b) the relative humidity of air change during this
process?

14–4C What is the difference between dry air and atmo-
spheric air?

14–5C Can the water vapor in air be treated as an ideal
gas? Explain.

14–6C What is vapor pressure?

14–7C How would you compare the enthalpy of water
vapor at 20°C and 2 kPa with the enthalpy of water vapor at
20°C and 0.5 kPa?

14–8C What is the difference between the specific humid-
ity and the relative humidity?

14–9C How will (a) the specific humidity and (b) the rela-
tive humidity of the air contained in a well-sealed room
change as it is heated?

PROBLEMS*

14–10C How will (a) the specific humidity and (b) the rela-
tive humidity of the air contained in a well-sealed room
change as it is cooled?

14–11C Consider a tank that contains moist air at 3 atm
and whose walls are permeable to water vapor. The surround-
ing air at 1 atm pressure also contains some moisture. Is it
possible for the water vapor to flow into the tank from sur-
roundings? Explain.

14–12C Why are the chilled water lines always wrapped
with vapor barrier jackets?

14–13C Explain how vapor pressure of the ambient air is
determined when the temperature, total pressure, and the rel-
ative humidity of air are given.

14–14 An 8 m3-tank contains saturated air at 30°C, 105 kPa.
Determine (a) the mass of dry air, (b) the specific humidity,
and (c) the enthalpy of the air per unit mass of the dry air.

14–15 A tank contains 21 kg of dry air and 0.3 kg of water
vapor at 30°C and 100 kPa total pressure. Determine (a) the
specific humidity, (b) the relative humidity, and (c) the vol-
ume of the tank.

14–16 Repeat Prob. 14–15 for a temperature of 24°C.

14–17 A room contains air at 20°C and 98 kPa at a relative
humidity of 85 percent. Determine (a) the partial pressure of
dry air, (b) the specific humidity of the air, and (c) the
enthalpy per unit mass of dry air.

14–18 Repeat Prob. 14–17 for a pressure of 85 kPa.

14–19E A room contains air at 70°F and 14.6 psia at a 
relative humidity of 85 percent. Determine (a) the partial
pressure of dry air, (b) the specific humidity, and (c) the
enthalpy per unit mass of dry air. Answers: (a) 14.291 psia,
(b) 0.0134 lbm H2O/lbm dry air, (c) 31.43 Btu/lbm dry air

14–20 Determine the masses of dry air and the water vapor
contained in a 240-m3 room at 98 kPa, 23°C, and 50 percent
relative humidity. Answers: 273 kg, 2.5 kg

*Problems designated by a “C” are concept questions, and students
are encouraged to answer them all. Problems designated by an “E”
are in English units, and the SI users can ignore them. Problems
with a CD-EES icon are solved using EES, and complete solutions
together with parametric studies are included on the enclosed DVD.
Problems with a computer-EES icon are comprehensive in nature,
and are intended to be solved with a computer, preferably using the
EES software that accompanies this text.
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Dew-Point, Adiabatic Saturation, and Wet-Bulb
Temperatures
14–21C What is the dew-point temperature?

14–22C Andy and Wendy both wear glasses. On a cold
winter day, Andy comes from the cold outside and enters the
warm house while Wendy leaves the house and goes outside.
Whose glasses are more likely to be fogged? Explain.

14–23C In summer, the outer surface of a glass filled with
iced water frequently “sweats.” How can you explain this
sweating?

14–24C In some climates, cleaning the ice off the wind-
shield of a car is a common chore on winter mornings.
Explain how ice forms on the windshield during some nights
even when there is no rain or snow.

14–25C When are the dry-bulb and dew-point temperatures
identical?

14–26C When are the adiabatic saturation and wet-bulb
temperatures equivalent for atmospheric air?

14–27 A house contains air at 25°C and 65 percent relative
humidity. Will any moisture condense on the inner surfaces
of the windows when the temperature of the window drops to
10°C?

14–28 After a long walk in the 8°C outdoors, a person
wearing glasses enters a room at 25°C and 40 percent relative
humidity. Determine whether the glasses will become fogged.

14–29 Repeat Prob. 14–28 for a relative humidity of 30
percent.

14–30E A thirsty woman opens the refrigerator and picks
up a cool canned drink at 40°F. Do you think the can will
“sweat” as she enjoys the drink in a room at 80°F and 50 per-
cent relative humidity?

14–31 The dry- and wet-bulb temperatures of atmospheric
air at 95 kPa are 25 and 17°C, respectively. Determine (a) the
specific humidity, (b) the relative humidity, and (c) the
enthalpy of the air, in kJ/kg dry air.

14–32 The air in a room has a dry-bulb temperature of 22°C
and a wet-bulb temperature of 16°C. Assuming a pressure of
100 kPa, determine (a) the specific humidity, (b) the relative
humidity, and (c) the dew-point temperature. Answers:
(a) 0.0090 kg H2O/kg dry air, (b) 54.1 percent, (c) 12.3°C

14–33 Reconsider Prob. 14–32. Determine the required
properties using EES (or other) software. What

would the property values be at a pressure of 300 kPa?

14–34E The air in a room has a dry-bulb temperature of
80°F and a wet-bulb temperature of 65°F. Assuming a pres-
sure of 14.7 psia, determine (a) the specific humidity, (b) the
relative humidity, and (c) the dew-point temperature.
Answers: (a) 0.0097 lbm H2O/lbm dry air, (b) 44.7 percent,
(c) 56.6°F
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14–35 Atmospheric air at 35°C flows steadily into an adia-
batic saturation device and leaves as a saturated mixture at
25°C. Makeup water is supplied to the device at 25°C. Atmo-
spheric pressure is 98 kPa. Determine the relative humidity
and specific humidity of the air.

Psychrometric Chart
14–36C How do constant-enthalpy and constant-wet-bulb-
temperature lines compare on the psychrometric chart?

14–37C At what states on the psychrometric chart are the
dry-bulb, wet-bulb, and dew-point temperatures identical?

14–38C How is the dew-point temperature at a specified
state determined on the psychrometric chart?

14–39C Can the enthalpy values determined from a psy-
chrometric chart at sea level be used at higher elevations?

14–40 The air in a room is at 1 atm, 32°C, and
60 percent relative humidity. Determine (a) the

specific humidity, (b) the enthalpy (in kJ/kg dry air), (c) the
wet-bulb temperature, (d ) the dew-point temperature, and
(e) the specific volume of the air (in m3/kg dry air). Use the
psychrometric chart or available software.

14–41 Reconsider Prob. 14–40. Determine the required
properties using EES (or other) software instead

of the psychrometric chart. What would the property values
be at a location at 1500 m altitude?

14–42 A room contains air at 1 atm, 26°C, and 70 percent
relative humidity. Using the psychrometric chart, determine
(a) the specific humidity, (b) the enthalpy (in kJ/kg dry air),
(c) the wet-bulb temperature, (d ) the dew-point temperature,
and (e) the specific volume of the air (in m3/kg dry air).

14–43 Reconsider Prob. 14–42. Determine the required
properties using EES (or other) software instead

of the psychrometric chart. What would the property values
be at a location at 2000 m altitude?

14–44E A room contains air at 1 atm, 82°F, and 70 percent
relative humidity. Using the psychrometric chart, determine
(a) the specific humidity, (b) the enthalpy (in Btu/lbm
dry air), (c) the wet-bulb temperature, (d ) the dew-point tem-
perature, and (e) the specific volume of the air (in ft3/lbm
dry air).

14–45E Reconsider Prob. 14–44E. Determine the
required properties using EES (or other) soft-

ware instead of the psychrometric chart. What would the
property values be at a location at 5000 ft altitude?

14–46 The air in a room has a pressure of 1 atm, a dry-bulb
temperature of 24°C, and a wet-bulb temperature of 17°C.
Using the psychrometric chart, determine (a) the specific
humidity, (b) the enthalpy (in kJ/kg dry air), (c) the relative
humidity, (d ) the dew-point temperature, and (e) the specific
volume of the air (in m3/kg dry air).
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Dew-Point, Adiabatic Saturation, and Wet-Bulb
Temperatures
14–21C What is the dew-point temperature?

14–22C Andy and Wendy both wear glasses. On a cold
winter day, Andy comes from the cold outside and enters the
warm house while Wendy leaves the house and goes outside.
Whose glasses are more likely to be fogged? Explain.

14–23C In summer, the outer surface of a glass filled with
iced water frequently “sweats.” How can you explain this
sweating?

14–24C In some climates, cleaning the ice off the wind-
shield of a car is a common chore on winter mornings.
Explain how ice forms on the windshield during some nights
even when there is no rain or snow.

14–25C When are the dry-bulb and dew-point temperatures
identical?

14–26C When are the adiabatic saturation and wet-bulb
temperatures equivalent for atmospheric air?

14–27 A house contains air at 25°C and 65 percent relative
humidity. Will any moisture condense on the inner surfaces
of the windows when the temperature of the window drops to
10°C?

14–28 After a long walk in the 8°C outdoors, a person
wearing glasses enters a room at 25°C and 40 percent relative
humidity. Determine whether the glasses will become fogged.

14–29 Repeat Prob. 14–28 for a relative humidity of 30
percent.

14–30E A thirsty woman opens the refrigerator and picks
up a cool canned drink at 40°F. Do you think the can will
“sweat” as she enjoys the drink in a room at 80°F and 50 per-
cent relative humidity?

14–31 The dry- and wet-bulb temperatures of atmospheric
air at 95 kPa are 25 and 17°C, respectively. Determine (a) the
specific humidity, (b) the relative humidity, and (c) the
enthalpy of the air, in kJ/kg dry air.

14–32 The air in a room has a dry-bulb temperature of 22°C
and a wet-bulb temperature of 16°C. Assuming a pressure of
100 kPa, determine (a) the specific humidity, (b) the relative
humidity, and (c) the dew-point temperature. Answers:
(a) 0.0090 kg H2O/kg dry air, (b) 54.1 percent, (c) 12.3°C

14–33 Reconsider Prob. 14–32. Determine the required
properties using EES (or other) software. What

would the property values be at a pressure of 300 kPa?

14–34E The air in a room has a dry-bulb temperature of
80°F and a wet-bulb temperature of 65°F. Assuming a pres-
sure of 14.7 psia, determine (a) the specific humidity, (b) the
relative humidity, and (c) the dew-point temperature.
Answers: (a) 0.0097 lbm H2O/lbm dry air, (b) 44.7 percent,
(c) 56.6°F
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14–35 Atmospheric air at 35°C flows steadily into an adia-
batic saturation device and leaves as a saturated mixture at
25°C. Makeup water is supplied to the device at 25°C. Atmo-
spheric pressure is 98 kPa. Determine the relative humidity
and specific humidity of the air.

Psychrometric Chart
14–36C How do constant-enthalpy and constant-wet-bulb-
temperature lines compare on the psychrometric chart?

14–37C At what states on the psychrometric chart are the
dry-bulb, wet-bulb, and dew-point temperatures identical?

14–38C How is the dew-point temperature at a specified
state determined on the psychrometric chart?

14–39C Can the enthalpy values determined from a psy-
chrometric chart at sea level be used at higher elevations?

14–40 The air in a room is at 1 atm, 32°C, and
60 percent relative humidity. Determine (a) the

specific humidity, (b) the enthalpy (in kJ/kg dry air), (c) the
wet-bulb temperature, (d ) the dew-point temperature, and
(e) the specific volume of the air (in m3/kg dry air). Use the
psychrometric chart or available software.

14–41 Reconsider Prob. 14–40. Determine the required
properties using EES (or other) software instead

of the psychrometric chart. What would the property values
be at a location at 1500 m altitude?

14–42 A room contains air at 1 atm, 26°C, and 70 percent
relative humidity. Using the psychrometric chart, determine
(a) the specific humidity, (b) the enthalpy (in kJ/kg dry air),
(c) the wet-bulb temperature, (d ) the dew-point temperature,
and (e) the specific volume of the air (in m3/kg dry air).

14–43 Reconsider Prob. 14–42. Determine the required
properties using EES (or other) software instead

of the psychrometric chart. What would the property values
be at a location at 2000 m altitude?

14–44E A room contains air at 1 atm, 82°F, and 70 percent
relative humidity. Using the psychrometric chart, determine
(a) the specific humidity, (b) the enthalpy (in Btu/lbm
dry air), (c) the wet-bulb temperature, (d ) the dew-point tem-
perature, and (e) the specific volume of the air (in ft3/lbm
dry air).

14–45E Reconsider Prob. 14–44E. Determine the
required properties using EES (or other) soft-

ware instead of the psychrometric chart. What would the
property values be at a location at 5000 ft altitude?

14–46 The air in a room has a pressure of 1 atm, a dry-bulb
temperature of 24°C, and a wet-bulb temperature of 17°C.
Using the psychrometric chart, determine (a) the specific
humidity, (b) the enthalpy (in kJ/kg dry air), (c) the relative
humidity, (d ) the dew-point temperature, and (e) the specific
volume of the air (in m3/kg dry air).
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