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SNow that we are some-
what familiar with all of
the data ranges and
curves on the psychro-
metric chart, let’s figure

how to use it. I will jump straight in.
Suppose you are at sea level. Taking

a thermometer and measuring the
ambient air temperature, you get 82°F
(28°C). This is the dry bulb tempera-
ture. You take a reading with your
hygrometer that tells us that the rela-
tive humidity is 60 percent. Looking at
the chart in figure 1, you plot this con-
dition at point A. From the chart, you
can read off the remaining properties
of this air as follows:

• The wet bulb temperature is 72°F
(22°C).

• The dewpoint, or saturation, tem-
perature is 68°F (20°C). That is, if
you cool the air, the water will start
to condense out at 68°F.

• The humidity ratio is 0.014 pounds
of moisture per pound of air.

• The specific volume is 14 ft3 per
pound of dry air.

• The enthalpy is 36 BTU per pound
of dry air.

Next, imagine that you take this
same air and heat it up indirectly to
200°F (93°C). In terms of the physical
constituents of the air, you are chang-
ing nothing. The amount of water in
the air remains the same, so you can
follow the humidity ratio line until you
reach the dry bulb temperature line of
200°F. This is point B. Again, from the
curve, you read off the corresponding
properties of the air as follows:

•The wet bulb temperature has
increased to 96°F (36°C).

•The dewpoint temperature has not

changed.
•The humidity ratio has not changed.
•The relative humidity has dropped

from 60 percent to 3 percent.
•The air has expanded so that 17 ft3 of

this air now weighs one pound.
•The enthalpy, or energy of the air, has

increased to 64 BTU per pound of
dry air. 

Suppose you now pass this heated air
through a moist product. For this
example, we’ll make a huge assump-
tion that all the energy in the air is used
for evaporation. It never is, but I can

take the liberty under guise of illustra-
tion. If this were the case, and we
chose that the air, after passing
through the product, was at 110°F
(43°C), the air would follow the con-
stant wet bulb temperature line (adia-
batic because no heat is entering or
leaving the system) until it reached the
dry bulb temperature of 110°F, which
is point C. At this point, you obtain
the following data:

• The wet bulb temperature has
remained the same.

• The dewpoint temperature has risen
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Figure 1. Using psychrometric charts and empirical data obtained from the field
will allow for a reasonably accurate model of a dryer to be built.
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to 94°F (34°C).
• The humidity ratio has increased to

0.035 pounds of moisture per pound
of dry air. It has picked up 0.021
pounds of moisture per pound of
dry air from the product.

• The relative humidity is back to 60
percent. Coincidence? Yes!

• The air has densified so that 15.15
ft3 of air now weighs one pound.

• The energy in the air has remained

relatively constant. This is part of
our huge assumption that the sensi-
ble heat in the air has been replaced
by latent heat in the moisture.

Let’s not make any more assump-
tions; instead, we will replace them
with presumptions. Presume you take
your dry bulb thermometer and meas-
ure the temperature of 110°F above the
product bed. And, by placing some wet
gauze on the bulb in the same location,
you measure a wet bulb temperature of
94°F. This would be point D on the
curve. For the air to follow path B to
D, you obtain the following data:

• The dew point temperature has risen
to 88°F (31°C).

• The humidity ratio has increased to
0.029 pounds of moisture per
pound of dry air. It has picked up
0.015 pounds of moisture per
pound of dry air from the product.

• The relative humidity is at about 52
percent.

• The air has densified so that 15.0 ft3
of air now weighs one pound.

The energy in the air has reduced to
58 BTUs per pound of dry air. This is a
reduction of 6 BTUs per pound of dry
air. Where has it gone? Losses! There
are losses from radiation, conduction
and convection. The product has
increased in temperature. The skin of
the dryer is hotter than ambient steel.
The system is constantly losing heat. 

Next month, I’ll take this example
further by putting that air inside a piece
of process  equipment such as a dryer
or oven. PH
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Circle 18 on the Reader Action Card

Mighty Watt and Mighty Watt Plus
Cartridge Heaters can be delivered in just
about any size, in just about any rating,
with just about any type of termina-
tion, just about right away!

SST and QST Split Sheath
Insertion Heaters last
longer in poorly drilled or
worn holes. The
unique design 

provides a uniform heat pattern and is
easily removed.

The Maxi-Zone can produce continuous
process temperatures to 2,000°F.

Independently controllable
zones along the length

supply precise 
temperatures

throughout the
process.

…High Density Insertion Heaters with rugged 
solutions to tough problems in very little time.

Why Wait…Ogden Delivers!  Check out Ogden's complete line of process
electric heat and control products — Request a catalog or see the Ogden

Web Site at: ogdenmfg.com

64 West Seegers Road, Arlington Heights, IL 60005 • (847) 593-8050 
Fax: (847) 593-8062 • ogdenmfg.com • sales@ogdenmfg.com

OGDEN DELIVERS…

New for 2003
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THE AMOUNT OF WATER

IN THE AIR REMAINS THE

SAME, SO YOU CAN FOL-

LOW THE HUMIDITY

RATIO LINE UNTIL YOU

REACH THE DRY BULB
TEMPERATURE LINE.


