NOAA

Three Types of Aircraft Icing

Clear Icing

Between 2 °C to -10°C

Appears lumpy and translucent or.
clear and smooth

Results from supercooled liquid
water droplets striking the
surface but not freezing
immediately upon contact

Tends to form horns or other
complex shapes which can
significantly disrupt the airflow

Rime Icing

Between -10° Cto -15° C

Appears rough, milky, and opaque
Formed by the instantaneous
freezing of supercooled droplets
as they strike the aircraft

Tends to form conformal or
wedge-shaped accretions

Mixed Icing

* Between-15°Cand-20°C
* Combination of clear ice and rime

ice

Forms rapidly when ice particles
become embedded in clear ice
Builds a very rough accumulation




Ice types

Clear icing

([ Note the freezing that occurs dnwn‘%
ﬁf the point of initial airframe contact. —

/— Rime icing
Note the freezing that occurs |
Wm the airframe.

Mixed icing
Note the combination of freezing that t
occurs both up-flow and down-flow. *




CLEAR / GLAZE ICE

Clear ice forms when, after initial impact, the
remaining liquid portion of the drop flows out
over the aircraft surface gradually freezing as a
smooth sheet of solid ice. This type forms when
drops are large as in rain or in cumuliform
clouds. Forms mostly when conditions are
between 0 and -10°C.
Think large amounts of liquid water, high

Clear Ice Buildup with Horns aircraft velocities, and large droplets

CLEAR ICING

g , VORABLE CONDITIONS
Clear Ice
VLYY RRENY  FREEZING RAIN, OR TERRAIN EFFECTS

* LARGE DROPLETS IN CUMULIFORM CLOUDS,




RIME ICING

RIME ICE

Rime ice is an opaque, or milky white, deposit of ice
that forms when the airplane is flying through
filmy/stratiform clouds. It is dependent on a low rate
of catch of small supercooled water droplets. It

accumulates on the leading edges of wings and on
antennas, pilot heads, etc. For rime to form, the

aircraft skin must be at a temperature below 0°C. FAVORABLE CONDITIONS

Forms generally between -10°C and -20°C. The - SMALL, SUPERCOOLED DROPLETS IN STRATIFO
drop will then freeze completely and quickly without cLOUDS RM
spreading from the point of impact. Thus, the

droplets retain their spherical shape as they freeze,

creating air packets between the frozen particles.

This process creates an irregular shape of the ice.

The deposit has no great weight, but its danger lies in the
aerodynamic alteration of the wing camber and in the choking of
the orifices of the carburetor and instruments. Rime is usually
brittle and can easily be dislodged by de-icing equipment.
Occasionally, both rime and clear ice will form concurrently. This

is called mixed icing and has the bad features of both types.

Rime lce



MIXED ICE

Simultaneous appearance or a combination of
rime and clear/glaze ice characteristics. Since
the clarity, color, and shape of the ice will be a
mixture of rime and glaze characteristics,
accurate identification of mixed ice from the
cockpit may be difficult.

Mixed icing, as the name implies, has the
properties of both clear and rime icing. Large and
small supercooled droplets coexist. Appearance
is whitish, irregular and rough. Favorable
conditions include liquid and frozen particles
found in the colder portion of the cumuliform
cloud and wet snow flakes. The formation process
for mixing icing includes that of clear and rime
icing. Mixed ice can accumulate rapidly and is
difficult o remove. Occurs generally -8°C to
-15°C

~ MIXED ICING

FAVORAELE CONDITIONS

- LARGE AND SMALL DROPLETS COEXIST
 « LIQUID AND FROZEN PARTICLES COEXIST

- We snow




FROST & DEW

£ wl :"'1 e Thin layer of crystalline ice

¢ Normally occurs on clear, calm

=

- wind nights when air
temperature and dew point
are below freezing

* May occur when descending

from a zone of freezing

§ temperatures into high

1.I . _rl '

humidity

A white semi-crystalline frost which covers the surface of the airplane forms in clear air by the process of deposition. It may also
interfere with radio by coating the antenna with ice. It generally forms in clear air when a cold aircraft enters warmer and damper air
during a steep descent. Aircraft parked outside on clear cold nights are likely to be coated with frost by morning. The upper surfaces of
the aircraft cool by radiation to a temperature below that of the surrounding air.

Frost which forms on wings, tail and control surfaces must be removed before take-off. Frost alters the aerodynamic characteristics of
the wing sufficiently to interfere with take-off by increasing stall speed and reducing lift. Frozen dew may also form on aircraft parked
outside on a night when temperatures are just below freezing. Dew first condenses on the aircraft skin and then freezes as the surface
of the aircraft cools. Frozen dew is usually clear and somewhat crystalline, whereas frost is white and feathery. Frozen dew, like frost,
must be removed before take-off. In fact, any snow or moisture of any kind should be removed since these may freeze to the surface
while the airplane is taxiing out for take-off. The heat loss due to the forward speed of the airplane may be sufficient to cause

congelation.



EFFECTS OF ICING

ADVERSE EFFECTS TO FLIGHT

REASED

INCREASED A~  LIFT
.D F)
E-

=g

REDUCED
ey HRUST

T
\

Primary Force | Icing Effect on Force Resulting Effect on Aircraft
Lift Decreased Excessive loss of lift will cause aircraft to lose altitude
Weight Increased Excessive weight will cause aircraft to lose altitude
Thrust Decreased Excessive loss of thrust will cause aircraft to lose airspeed and lift
Drag Decreased Excessive drag will cause aircraft to lose airspeed and lift
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In some Cessna 172S Models:
The induction system has a spring-
loaded alternate air door inside the
cowling (behind the filter on the
left-hand side) that will
automatically open if the air filter
becomes plugged

Alternate Air Source

* If the air intake gets
clogged a suction will "
develop in the air box (just -
downstream of the air
intake port) and force
open the spring-loaded
alternate air door.

Unfiltered air will be
drawn from the lower
cowl area

T

A

A 10% decrease in power
will result at full throttle.
Detected on the
tachometer. (Section 7
POH)

I Carburetor air valve |

v d
Air intake duct
Warm air (RS> - :

Cold air ’

Carburetor

Temperature bulb




