
Humidity 
“An excuse for the 80s”
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What is Humidity?
• Humidity refers to the amount of moisture (water 

vapor) in the surrounding air.



Relative Humidity
• RATIO of the amount of moisture in the air 

compared with the amount of moisture the air can 
hold at that temperature and pressure.  
– Expressed as a percentage.



Humidity is easy to understand. It’s just the amount

of water vapor in the air.

Remember the water cycle?

Water evaporates from

the land (A).............

Water also evaporates from

lakes and oceans (B)

And transpiration occurs

when water enters the air

from the leaves of plants (C)

Together these processes are known as

Evapotranspiration!



As the air rises and cools the water will eventually condense and form

CLOUDS

But where is the water after it evaporates

and transpires but before it condenses into 

clouds?

It becomes an INVISIBLE gas called WATER VAPOR!



Air is a mixture of gases. It contains................

21% oxygen

and 78% nitrogen

When water

evaporates or

transpires the

molecules enter

the air between

the molecules that

are already there.

The more water

molecules that

enter the air, the

higher the humidity

But you can’t keep adding water forever. The air has a limited capacity.

Once this limit is reached the air is saturated and the humidity is 100%.



So it’s pretty easy. Right?

The more water you add to the atmosphere the higher the humidity

until........................

the air is at 100% of its moisture-holding capacity and it can’t hold

any more.

Then the air is saturated and the humidity is 100% of capacity.

So what’s the big deal?

The ‘big deal’ is the word RELATIVE, as in RELATIVE HUMIDITY!

RELATIVE? Relative to what?

Relative to the temperature of the air!

The problem is that the moisture-holding capacity of the air

depends on the temperature.

The warmer the air the more water vapor it can hold...................

and this can make things get ....................... complicated!



Relative Humidity
• Relative humidity varies 

with temperature because 
warm air is capable of 
holding more moisture 
than cool air.

– If the temperature of an 
air parcel increases and 
no additional water vapor 
is added, its relative 
humidity decreases. 

– If more water vapor is added 
to the parcel, its relative 
humidity increases. 



Relative Humidity
• Relative humidity is expressed as a percentage.

– If a certain volume of air is holding as much water 
vapor as it possibly can, then its relative humidity is 
100 percent. 

– If that same volume of air is holding half as much water 
vapor as it can, its relative humidity is 50 percent, and 
so on. 



Saturation
• The state when air contains the 

maximum quantity of water vapor that 
it can hold at any given temperature 
and pressure.

• The amount of water vapor required 
for saturation depends on temperature 

• When saturated, warm air contain 
more water vapor than cold air.  



Think of the air as a glass beaker such as you might find in a lab. 

The beaker is marked with its capacity.

100 ml

If the beaker was holding half of its capacity.........................

you would say that it was 50% full. This is like saying that the relative

humidity of the air is 50%.

Add more water and the % (relative humidity) goes up........

Relative humidity

is now 90%

Remove water and the % (relative humidity) goes down.

Relative humidity

is now only about

20%.



100 ml

But this is no ordinary beaker! The capacity of this beaker can change!

100C

Beaker is holding

50% of capacity

If the temperature goes up............

200C

the capacity of the beaker increases.

The beaker is now

holding only about

30% of its new and

larger capacity

even though the

amount of water

has not changed 

at all.

200 ml



100 ml

100C

Of course the opposite can occur...............................

The beaker is

holding 50% of

its capacity

If the temperature decreases, 

50C

The capacity of the beaker decreases.

75 ml

The beaker is

holding 75% of

its new, smaller

capacity. 

Notice that once again the amount of water in the beaker has not

changed.......

but the smaller capacity of the beaker means that the same amount

of water represents a greater % of that smaller capacity.



So there are two ways to affect relative humidity.................

You can add water vapor

or remove water vapor.

Relative humidity

goes UP

Relative humidity 

goes DOWN

OR
You can decrease the temperature

Relative humidity

goes UP

or increase the temperature

Relative humidity 

goes DOWN



• If the air is at 90% relative 
humidity, sweat will not 
evaporate into the air. 
– As a result, we feel much 

hotter than the actual 
temperature.

• If the relative humidity is 
low, we can feel much 
cooler than the actual 
temperature.
– because our sweat 

evaporates easily, cooling the 
body.



We are very sensitive to humidity. Sweating keeps our body cool 
and maintain its current temperature. 



Why Care about Relative Humidity?

If  we can’t sweat…we could overheat and DIE!!



OK, I get it. Relative humidity is the amount of water vapor in the air

relative to the maximum amount the air can hold at a given temperature.

But what’s dewpoint?

Dewpoint is the temperature at which..............................

> the relative humidity is 100% and

> the air becomes saturated and

> water vapor condenses

Dewpoint

Temperature



Dewpoint

Temperature

Remember that if we cool the air we reduce its ‘moisture-holding’

capacity and the relative humidity increases.

And when the air is cooled so that it is holding all the water vapor it

can possibly hold, that air is ‘at the dewpoint’

Water vapor begins to condense and form droplets of liquid water.

Condensations may occur...............................



High in the atmosphere to form clouds

or on a cool leaf early in the morning 

Water may condense on a

cold window pane in winter

or on a

bathroom

mirror,

a cold water pipe,

or even on a spiders web...



As warm air rises it cools. When it reaches

the dewpoint temperature water vapor in

the air condenses to form clouds.

The water droplets that form

the clouds are so small that

they float in the air. But as

droplet merges with droplet

they get bigger and bigger until 

And if the dewpoint temperature

is below 0oC (the freezing point)

then you get......................................



Why is it always so dry inside my house in the winter?

30oF
72oF

INSIDE: RH = OUTSIDE: RH = 50%

Here’s why...... It’s cold outside so the air can’t hold very much water.

You bring that same air inside and warm it to a comfortable temperature.

the amount of moisture in the air remains the same, so.................

When you warm the air, you increase its moisture-holding capacity! BUT.......

That moisture represents a smaller percent of the larger capacity and......

The relative humidity inside your house 

goes way down.

30%

So what can we do to make things more

comfortable?

Just add moisture:

60%

buy a humidifier!
add some plants!

80%



How is Relative Humidity Measured?

• Sling Psychrometer  
• It consists of two 

identical mercury 
thermometers:
– Evaporating water 

from the wick absorbs 
heat 
from the 
thermometer bulb, 
causing the  
thermometer reading 
to drop. 



So how can I find the relative humidity and the dewpoint?

Easy. Just get youself a psychrometer. A psychrometer is just two thermometers.

There’s a ‘dry bulb’

thermometer which just

measures the temperature

of the air in the room.....

and there’s a ‘wet bulb’

thermometer whose bulb

is surrounded by a cotton

wick which is soaked with

water.

Great. So how does

it work?



Water evaporates from the wet bulb.

It takes 2260 Joules of heat energy to evaporate

1 gram of water (ESRT pg 1)

That energy comes from the wet bulb itself.

In other words, the evaporating water pulls heat

energy away from the wet bulb leaving it cooler

just the same way you are cooled when 

perspiration evaporates from your skin.

The more water that evaporates, the cooler the

wet bulb.

So what determines how much water evaporates?

The relative humidity! The drier the air, the more

water evaporates and the more the wet bulb is

cooled. 

In other words, the drier the air, the greater the 

difference between the dry bulb and the wet 

bulb!

If the relative humidity was 100% there would be NO evaporation and the

two thermometers would show the same temperature. No difference.

20oC

12oC



OK, now what?

Now whip out your reference tables and turn to page 12......

According to our psychrometer (previous slide) the dry bulb is 20oC and the

wet bulb is 12oC. Subtract to find the difference. 20 - 12 = 8

Find the dry bulb

temperature (20oC)

Find the difference

(8oC)

Now see where

they meet.......

The relative humidity

is 36%. That’s all

there is to it!

OK, but how do you

find the dewpoint?



Dew Point
• The temperature that air would need to cool to 

condense the water vapor into liquid water.  



Dew Point is determined the SAME EXACT WAY that 

Relative Humidity is calculated…a Sling 

Psychrometer.

You just use a DIFFERENT chart… 

the DEWPOINT chart..DUH!!

1.Dry bulb = 12°

Wet bulb = 7°

2. Dry bulb = 22°

Wet bulb = 19°



Dew Point

Dew point is the 
temperature air must be 
cooled to reach 
saturation.

Below this temperature, 
water condenses

Raising temperature 10 
degrees double vapor 
capacity.

Cooler temperatures 
reach dew points more 
easily



Again, use ESRT pg 12. This time look at the Dewpoint chart (top).

Remember that the air (dry bulb) temperature was 20oC and the wet bulb

temperature was 12oC. The difference between these values was 8.

Find the dry bulb

temperature.........

Now find the

difference............

Now see where they

meet..............

The dewpoint 

temperature is 4oC.

What would happen 

if the air was cooled

to this temperature?

The relative humidity

would be 100%

Water vapor would

condense!

and it just might...................................................................



One more time:
> Relative humidity is the % of water vapor in the air compared to the

maximum amount of vapor the air can hold at a given temperature.

> Relative humidity is affected by:

> the amount of water vapor in the air and

> the temperature

> The temperature at which the relative humidity is 100% is the dewpoint

> When the air reaches the dewpoint:

> Water vapor will condense into liquid water

> When air rises it cools. If it cools to the dewpoint...............

> clouds form and it may rain or

> snow (if the temperature is below freezing)

> A psychrometer is the instrument used to find both relative humidity

and dewpoint.

> Warm air has a large moisture-holding capacity

> Cooler air has a smaller moisture-holding capacity

> The air is saturated. No more water can be 

added by evapotranspiration.



Know how to determine any of the following factors from the 
relative humidity table when given only 2 of the following factors:

• Wet bulb temperature
• Dry bulb temperature
• Depression (difference between wet and dry bulbs)
• %RH

Know the formula:
RH = Specific Humidity x 100

Capacity
Know:

• Saturated air cools at a rate of 10oC/Km with altitude
• Dew point drops at a rate of 2oC/Km with altitude
• Calculate condensation level using the cooling rate and dew 

point drop rate

All the math you need to know for the test



Lab Problem: 7a
Temperature = 25oC
Water Vapor Content = 5grams/kg

1) look at the table on the last page to determine that air at 25oC 
can hold 20grams/kg of water

2) Solve using the formula:

RH = Specific Humidity x 100
Capacity

RH = 5g/kg  x 100 = 25%
20g/kg



Lab Problem: 7b
Temperature = 41oF
Water Vapor Content = 3grams/kg

1) look at the table on the last page to determine that air at 41oF 
can hold 5grams/kg of water

2) Solve using the formula:

RH = Specific Humidity x 100
Capacity

RH =   3g/kg  x 100 = 60%
5g/kg



Lab Problem: 8a
Temperature = 25oC
Relative Humidity = 50%

1) We know that capacity at dew point = specific humidity

3)   Solve using the formula:

RH = Specific Humidity x 100
Capacity

50% =   X g/kg  x 100 X = 10g/kg and at 10g/kg the temperature = 15oC  
20g/kg

2) Look at the table on the last page to determine that air at 25oC
can hold 20grams/kg of water



Lab Problem: 8b
Temperature = 59oF
Relative Humidity = 20%

1) We know that capacity at dew point = specific humidity

3)   Solve using the formula:

RH = Specific Humidity x 100
Capacity

20% =   X g/kg  x 100 X = 2g/kg and at 2g/kg the temperature = 14oF  
10g/kg

2) Look at the table on the last page to determine that air at 59oF 
can hold 10grams/kg of water


