
FACTS TO REMEMBER ABOUT MOISTURE 
IN COMPRESSED AIR

TEMPERATURE FACTOR - The moisture content of air is 
directly related to temperature. Air at higher temperatures 
can hold more water vapor than at lower temperatures. At a 
specified temperature, a cubic foot of saturated air always 
contains the same number of grains of moisture. This is true 
whether the cubic foot is at atmospheric pressure or at higher 
pressures. The grains of moisture per actual cubic foot do not 
change significantly from zero to 3000 psig.

DELIVERED AIR vs. FREE AIR - There are two methods of 
referring to the volume of air supplied by an air system.

Delivered Air is the actual volume of air that is produced 
from the air compressor discharge at the operating tempera-
ture and pressure. Delivered air should normally be ex-
pressed as “acfm”.

Free Air is the volume of atmospheric air consumed at the 
compressor intake and is, therefore, at atmospheric pressure 
and the ambient temperature. Free air should normally be 
expressed as “scfm”. This is the most common method of 
stating the volume of air which flows through an air system. 
In other words it is the amount of air which would result if the 
actual volume of compressed air in the system were expand-
ed to atmostpheric pressure. For example, one cubic foot of 
delivered air (acf) at 100 psig at the compressor discharge 
would convert to approximately 7.8 scfm.

MOISTURE CONTENT IN AIR - To determine the grains per 
CF in delivered or free air, refer to the Versa-Graph instruc-
tions on page 2. To locate the grains per CF of delivered air, 
use the grains shown directly opposite the dew point tem-
perature. A saturated cubic foot of compressed air always 
contains the same amount of moisture at a given temperature 
regardless of the pressure. The amount of moisture stated 
opposite each temperature is the grains contained in a satu-
rated cubic foot. (Note: Sufficent grains of mositure must be 
available at the compressor intake to create a saturated cubic 
foot at the outlet manifold.) However, when the moisture con-
tent for a cubic foot of free air (scfm - air at atmospheric pres-
sure) is being calculated, always convert the pressure dew 
point to atmostpheric dew point and use the grains of mois-
ture shown opposite that temperature. The moisture content 
at the atmospheric dew point will always be less because the 
total amount of moisture in the cubic foot of delivered air will 
now be equally divided among the cubic feet of free air which 
were needed to produce the cubic foot of compressed air.

DEW POINT
Technical Report

INTRODUCTION - The temperature at which wa-
ter vapor in air starts to condense -the dewpoint- 
is an important piece of engineering data.
Dew point is determined by the amount of mois-
ture present in the air. Accurate dew point data 
is essential to engineers who design pneumatic 
components and process or plant air systems.

The basic reference for this information is the 
dew point conversion chart. Essentially it consists 
of atmospheric and pressure dew point tempera-
ture scales correlated to various pressures.
The graph can be used to determine the water 
content of air when dew point and pressure are 
known. But it is most useful to determine the 
affect of pressure change on the dew point of a 
given air stream, and to find when condensation 
takes place with saturated air (100% relative hu-
midity) under pressure.

SCIENTIFIC BASIS - Vapor pressure measure-
ments are the basis for all dew point calculations. 
These measurements are then converted to 
grains per cubic foot for each temperature and 
represent the specific amount of moisture vapor 
which is contained in a cubic foot of saturated air.

COMPUTER PRINT-OUT - Using the current 
measurements, a computer program was used 
to document precise dew point data for each 
degree of temperature from -100° F to 140° Fat 
pressures from atmospheric to 3000 psig. The 
dew point conversion data plus calculations for 
related methods of expressing moisture content 
are consolidated into an allpurpose reference 
tool-the Van Air Dew Point Versa-Graph-shown 
on page 3. The grains of moisture per cubic foot 
of saturated air for each degree of temperature 
and for each 10% increment of relative humidity 
are listed on page 4.
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DEW POINT VAN AIR TECHNICAL REPORT

HOW TO USE
•  To convert pressure dew point to atmostpheric 
dew point:
Locate the pressure dew point in degrees Fahrenheit on the 
vertical scale directly to the right of the graph. Read across 
to the operating pressure curve, then read down to the point 
where it intersects the atmospheric pressure line. From this 
point, strike a horizontal line back to the temperature scale 
on the right. This temperature indicates the atmospheric dew 
point.

Example: 
A 47° F
pressure dew 
point at 100 psig 
converts to a 
0° F
atmospheric 
dew point.

•  To convert atmospheric dew point to pressure
dew point:
Locate the atmospheric dew point in degrees Fahrenheit
on the vertical scale directly to the right ofthe graph. Read 
across to the atmospheric pressure curve; then read up to 
the point where it intersects the operating pressure line. 
From this point, strike a horizontal line back to the tem-
perature scale on the right. This temperature indicates the 
pressure dew point.

Example: 
A 0° F
atmospheric 
dew point con-
verts to a +47° 
F pressure 
dew point at 
100 psig.

• To determine the effects of pressure reduction
on dew point:
On the vertical temperature scale .at right, locate the dew
point of the higher pressure and follow the horizontal line
to the curve for that pressure. From this point read straight
down the vertical line to the pressure curve which represents
the reduced operating pressure.

Example: At 100
psig the dew point
is 30° F. When
pressure is
reduced to 20 psig,
the dew point then
becomes +5° F.
(As operating
pressure decreases,
the pressure
dew point is lower.)

• To determine the dew point when pressure is
boosted:
On the vertical scale at right, locate the dew point tempera-
ture at the lower pressure; then read over to the curve for
that pressure. Read up to the curve for the higher operating
pressure and directly over to the temperature scale.

Example: At 20
psig, the dew 
point
is +5° F. When
pressure is
boosted to 100
psig, the dew
point is 30° F
(As the 
operating
pressure is
increased, the 
dew
point is higher.)

• 7000 grains equals one pound
• 1.042 pounds of water equals one pint
• 8.336 pounds of water equals one gallon
• One cubic foot equals 7.48 gallons of 

• One liter of water equals 1000 grams
• 1000 liters equals one cubic meter
• One gram equals 15.4 grains
• One pound equals 453.6 grams

MEASUREMENTS

VERSA GRAPH



(A) Weight of moisture (with saturated condition) 
to weight of air expressed in percentage. This is a 
uniHo-unit calculation which can be used with both 
U.S. and metric measurements.
(B) Volume of moisture (with saturated condition) to 
volume of air expressed in percentage. Also a unit-
to-unit calculation which can be used with both U.S. 
and metric data.
(C) Grams of moisture per cubic meter of saturated 
air. lndi-

cates the moisture content of air in relation to the tem-
perature of the air in degrees Centigrade.
(D) Degrees Centigrade - Metric temperature scale 
from +60° to -75°C. Also shown on horizontal scale at 
top of graph.
(E) Degrees Fahrenheit- U.S. temperature scale from 
+140° to -100°F. Also shown on horizontal scale at 
bottom of graph.
(F) Grains of moisture per cubic foot of saturated air. 
Indicates

the moisture content of air in relation to the tem-
perature of the air in degrees Fahrenheit.
(G) Grains of moisture per pound of saturated 
air. Indicates moisture content of air in relation to 
degrees Fahrenheit only.
(H) Parts per million of moisture in relation to the 
air calculated on a weight-to-weight basis. Can 
be used with both U.S. and
metric measurements.
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GRAINS OF WATER VAPOR IN ONE CUBIC FOOT OF AIR AT VARIOUS TEMPERATURES AND PERCENTAGES OF SATURATION
*IMPORTANT NOTE: Grains of moisture in 100% RH column equals moisture content for dew point at that temperature.
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