Flying on a Constant Pressure Surface—High to Low, Look Out Below

Aircraft that use pressure
altimeters typically fly
along a constant pressure
surface rather than a
constant altitude surface.
They do this because the altimeter, as
we saw earlier, is simply an aneroid
barometer calibrated to convert
atmospheric pressure to an
approximate elevation. The altimeter el-
evation indicated by an altimeter
assumes a standard atmosphere where
the air temperature decreases at the
rate of 6.5°C/1000 m (3.6°F/1000 ft).
Since the air temperature seldom, if
ever, decreases at this rate, altimeters
generally indicate an altitude different
from their true elevation.

Figure 2 shows a standard column of
air bounded on each side by air with a
different temperature and density. On
the left side, the air is warm; on the
right, it is cold. The heavy dashed line
represents a constant pressure surface
of 700 mb as seen from the side. In the
standard air, the 700-mb surface is
located at 10,000 ft above sea level.

In the warm air, the 700-mb surface
rises; in the cold air, it descends. An
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FIGURE 2

An aircraft flying along a surface of constant pressure may change altitude as the air
temperature changes. Without being corrected for the temperature change, a pressure altimeter

will continue to read the same elevation.

aircraft flying along the 700-mb surface
would be at an altitude less than
10,000 ft in the cold air, equal to 10,000
ftin the standard air, and greater than
10,000 ft in the warmer air. With no cor-
rections for temperature, the altimeter
would indicate the same altitude at all
three positions because the air
pressure does not change. We can see
that, if no temperature corrections are
made, an aircraft flying into warm air
will increase in altitude and fly higher
than its altimeter indicates. Put another

way: The altimeter inside the plane will
read an altitude lower than the plane's
true elevation.

Flying from standard air into cold
air represents a potentially dangerous
situation. As an aircraft flies into cold
air, it flies along a lowering pressure
surface. If no correction for temper-
ature is made, the altimeter shows no
change in elevation even though the
aircraft is losing altitude; hence, the
plane will be flying lower than the
altimeter indicates. This can be a




serious problem, especially for planes
flying above mountainous terrain with
poor visibility and where high winds
and turbulence can reduce the air
pressure drastically. To ensure
adequate clearance under these
conditions, pilots fly their aircraft higher
than they normally would, consider air
temperature, and compute a more real-
istic altitude by resetting their altimeters
to reflect these conditions.

Even without sharp temperature
changes, pressure surfaces may dip
suddenly. This is especially true close
to the ground (see Fig. 3). An aircraft
flying into an area of decreasing
pressure will lose altitude unless cor-
rections are made. For example,
suppose a pilot has set the altimeter for
sea level pressure above station A. At
this location, the plane is flying along
an isobaric surface at a true altitude of
500 ft. As the plane flies toward station
B, the pressure surface (and the plane)
dips but the altimeter continues to read
500 ft, which is too high. To correct for
such changes in pressure, a pilot can
obtain a current altimeter setting from
ground control. With this additional
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In the absence of horizontal temperature changes, pressure surfaces can dip toward the earth’s
surface. An aircraft flying along the pressure surface will either lose or gain altitude depending

on the direction of flight.

information, the altimeter reading will
more closely match the aircraft's actual
altitude.

Because of the inaccuracies
inherent in the pressure altimeter, many
high performance and commercial
aircraft are now equipped with a radio
altimeter. This device is like a small
radar unit that measures the altitude of
the aircraft by sending out radio
waves, which bounce off the terrain.

The time it takes these waves to reach
the surface and return is a measure of
the aircraft's altitude. If used in
conjunction with a pressure altimeter, a
pilot can determine the variations in a
constant pressure surface simply by
flying along that surface and observing
how the true elevation measured by the
radio altimeter changes.




