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Carburettor icing is a potential killer in VFR and IFR operations, writes John Chesterfield.
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XAMPLES ABOUND world-wide
of fatal accidents in which carburettor icing has been cited as a primary cause.
The carby is designed to deliver the correct amount and ratio of fuel and air to the
engine cylinders. It is the primary means
of controlling power in engines, including
those in most light aircraft, without fuel
injection.
It is also a very efﬁcient refrigerator.
Water vapour in the air passing through
the carburettor can freeze. If the relative
humidity is high, ice will form in the carburettor at ambient air temperatures as
high as 35° C.
When the throttle is open and when the
relative humidity is high, ice can form in
the venturi, restricting air ﬂow. This reduces power without the pilot’s control.
If enough ice forms, the venturi throat
can be completely blocked, causing total
engine failure.
When the throttle valve is closed to lower the power during a descent or practice
forced landing, for example, ice will form
at the edge of the throttle valve in the area
of reduced pressure and fuel vapourisation.
To overcome carburettor icing, engine
32

manufacturers provided a system to heat
the incoming air and prevent water condensation. A metal “muff” around the
hot exhaust system leads the hot air to
mix with the normal induction air downstream of the air ﬁlter which keeps abrasive dust out of the engine.
The pilot controls the mixing of heated
air with a carby heat control, which moves
a valve to adjust the amount of hot air
passing into the induction system.
Indications: If ice forms in the carburettor of a ﬁxed pitch propeller aircraft, the
restriction to the induction airﬂow will
reduce power and force a drop in RPM,
which might be accompanied or followed
by rough running as the fuel/air mixture
ratio is upset.
If RPM drops unexpectedly, apply carburettor heat fully and immediately. The hot,
less dense air will initially cause a further
drop in RPM. If ice is present, the hot air
will melt it and the RPM will rise again.
De-select carburettor heat to restore normal power, but then apply it intermittently
to prevent further icing
If you delay applying carburettor heat
until the engine runs rough, the exhaust
gas temperature might not be high enough
to produce hot air in the exhaust muff,
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and opening the carby heat valve will not
melt the ice.
Carburettor ice in engines driving constant-speed propellers is insidious, lacking
the telltale RPM loss at cruise power settings. That’s because the constant speed
unit moves the propeller blades to a ﬁner
pitch to compensate for the RPM drop.
There might be a slight drop in manifold
pressure but this might not be obvious.
As the engine power continues to drop,
so does indicated airspeed. This might
be noticeable, but if the pilot misses it, he
or she will not pick the problem up until
the engine starts to run roughly. Engine
failure and loss of hot air capability might
follow rapidly.
Low power settings: Throttle valve ice
can form rapidly at low power settings
even when the humidity is relatively low.
The indications of ice formation in this
case will probably be the same for both
ﬁxed and variable pitch propeller aircraft. At low power settings, the variable
pitch propeller will be on or close to the
low pitch blade stops and react like a ﬁxed
pitch propeller.
If operating at low power settings, in
prolonged cruise descent or practice
forced landings, for example, select full
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NewCarburettor icing-probability chart
To use this chart:
To work out dew point depression:
Temp Minus Dew Pt.
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Serious icing –
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– obtain the temperature and dew point
– calculate the difference between the two. This is the ‘dew point depression’
– for example, if the temperature is 12˚ C
and the dew point is 2˚ the
dew point depression will be 10˚
– for icing probability, refer to the shading legend appropriate to the intersection
of the lines
– for relative humidity, refer to the right hand scale
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Cruise, max-power condition
Throttle (butterfly valve)
vapouring fuel from
main jet causing further
temperature drop

Advert

Low pressure in venturi causing temperature drop

Low power condition
Vapouring fuel from idle
discharge port causing
further temperature drop
Closed throttle valve creating
very low pressure at idle
discharge port with large
temperature drop

Throttle
icing area
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