
 

ME 433 Professor J. M. Cimbala Lesson 02 B: Relative Humidity     
 

 

Today, we will:  
 

• Discuss Relative Humidity (water vapor in air)       
• Do an example problem   

 

Relative Humidity: (The standard way to describe the amount of water vapor in the air) 
 
Introduction:  

• “Dry air” is defined as air with no water vapor (zero humidity).  
• When we quote the standard molecular weight for air it is typically for dry air: 

Mair = 28.97 kg/kmol for dry air. 
• “Moist air” is defined as air with some water vapor, but less than 100% humidity (the 

air has water vapor but is not saturated). Mair changes slightly due to the water vapor. 
•  “Wet air” is typically defined as air with 100% humidity (the air is saturated with as 

much water vapor as it can hold). Mair changes slightly due to the water vapor. 
• The relative humidity of moist air must lie between 0 and 100%. 

[RH = 0% for dry air. RH = 100% for wet air] 
 
Definition of humidity: 
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Definition of relative humidity (we will use RH but some books use φ): 
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where Pv = vapor pressure = Psat = saturation pressure (they are the same thing). 
 
 
 
 
In words, 
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or, 
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Example: Relative Humidity 
Given: A hot summer day: 
• T =  95.0oF (35.0oC) 
• P = 99.6 kPa 
• RH = 90.0% (90% relative humidity) 
 

To do: Calculate the mol fraction of water vapor in the air (in units of PPM). 
 

Solution: 
• Look up saturation pressure of water in thermo table at 35.0 oC. Pv, H2O = 5.628 kPa. 

• Equation from Eq. Sht: 2

2

H O

,H O

100%
v

P
RH

P
= ×  

 
 
 
  



Example: Relative humidity 
Given: The same hot summer day as in the previous example: 
• T =  95.0oF (35.0oC) 
• P = 99.6 kPa 
• RH = 90.0% (90% relative humidity) [we previously calculated yH2O = 50,855 PPM] 
• Now the temperature drops rapidly to 86.0oF (30.0oC) 
• At the same time, the pressure drops to 98.5 kPa 
 

To do: Calculate the new relative humidity of water vapor in the air and discuss. 
 

Solution: 
• Look up saturation pressure of water in thermo table at 30.0 oC. Pv, H2O = 4.246 kPa. 

• Equation from Eq. Sht: 2
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